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This important. event in the of our great society 
of the promotion of research i in the United States and Canada is 


scheduled to t to take place i in Ithaca, New York, June 19 and 20. a : 
The » American’ | Association for the advancement of science 
Bencrously cooperating» with our committee of arrangements 

and has made | our ‘semi- -centennial_ ‘Program a part of the plan 


The Sigma Xi a brilliant one. An 


ago, Ih that Scientific Research and the e Social Order, Present 
ws, Vi Future. ‘The president of one of our best-known technical i in- 
“$titutions has been invited to give e the address on “The Service 
of Sigma Xi in Universi ies of Future.” + 
Dr. Will 7 


pnd now Vice-President of the. company in charge of ‘research, 
Will speak on “The Accomplishments and the Future of the 


¥ Physical Sciences.’ ” While Doctor Whitney has been one of the 


Prominent scientists this” country in his able pursuit of re- 
we search in n applied science, he has never lost sight of the enormous» a 
ollege St _Walue of investigations in pure science and because of his en- __ 
@ = interest and extraordinary ability the General Electric = 


Mim { q 
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= 
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Prof. F rank Lillie, the widely- professor of « en 
at the University of Chicago will represent the bie ; 
ogical sciences on semi- yey ‘Speaking al 4 


4 


The Trustees of University have to erect ; 


= tablet on the campus ¢ commemorating the Semi-c centen. 
nial of Sigma Xi an and have > engaged an architect to design “i 


tablet and an art firm to make it. 


Early | in October after chapters and | clubs have resumed 
activities the academic year their representatives 


for the Semi-Centennial Research Prize. ‘There are to be tw 
a of these of $1,000 each—one f for a worker in the physical sciency _ 


and one for a worker i in the biological sciences. Chapters and q 
are requested to name one candidate | for each of thes 


awards. _ The nor nominations are to be ma made to the office of th 
national before February, 1936, and the awards will 


Prof. A. Baitsell, Yale University. 


e, Harvard Medical School. 


rol. Edward U. Princeton University. 


Record to be issued l as s part of of our c hav 
on our records | upwards of 27 ,000 names o es of Sigma Xi ‘member 
i 


associates. The | labor of bringing the ad addresses up to date 


is prodigious v with our limited staff of office assistance. Alumni 
Recorders of the institutions where there are chapters clubs 
. Z cooperating with us to the extent of their information. on. Th = 


—_— will l give a complete list of f members and associates, with 
their: last- known address, their field of work, their profession} 


specialty and their av avocation or hobby. q 
anal 
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a. Greetings from Cornell University. 

be Response from the President of Sigma Xi. 


A brief history of Sigma Xi, 


nil Address: The Service of Sigma Xi in the ‘Universities of 


riday Evening, Ju June 


. The Semi- -centennial 
b. 


Address: Scientific Research the Social Order, Pr Present 


| 
riences June 20 


‘thee Unveil iling the Semi-centennial Memorial Tablet. 


of th and the Future of the Physical 
will thee ciences. Dr. Willis R. Whitney, Vice-President of 


ation he General Electric Co Company, i in search. 


Address: Accomplishments and the Future o 


‘FOUNDERS | OF SIGMA XI AND THE, 


SEMI-CENTENNIAL 
The founders « of ‘Si gma Xi and ‘charter. 


Day, 
of Technology 84, was 
was s the youngest member the Corn 
Faculty. 
William H. . Riley Cornell "86, 


’ 
who a after 


By 
rect, 
nth 
“4 
of the) 
hav 
embers a 1 
to date) 
wil 4 
7 
tig. 


William Cornell 186, who later became engi- 


«meer of “supplies of the New York Telephone Company. 


B. Wing, Cornell 86, who was elected gradu. 
student member of the chapter and who became 


= engineering at Leland Stanford and was: 


student and afterward founded was: 


president t of the Eddy Valve Company. 


John J. Berger, Rensselaer | Polytechnic Institute ’86, also 
graduate student at Cornell when ‘Sigma ‘Xi was” 
started, ‘and who died early in | his « career. 


Edwin N. Sanderson, Resieddon Polytechnic Institute ’86, 


likewise among the graduate ‘students < at Cornell, who 


th, has been a successful engineer and contractor in New | 


York 
Prof. Henry ‘Shaler Williar who at th 1e time of the 


actual organizat tion of ‘Sigma Xi professor of 
geology at Cornell, who i in 1886 had already formed 


‘society of geological students, but este saw the need 


those founders and charter members the national secre: 
_ tary has definite information to date that six are still living: ‘ 
Messrs. Day, VanVleck, Riley, Mosscrop, Wing and Knicker. 
Iti ‘is proposed to al living founders present at the Semi- 
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t, Massa ichusetts ite of Technology 


The range of opportunity in science in this country is so great 


tent to which the government should undertake responsi ility in tie 
myolves such complex consid erations, ‘that it is -perha aps rash to undertake a 
scussion of the problem. _ Nevertheless, the problem is as important as it is — 
mplex. and events of te last two years” have conspired to focus on it the 
tention of several organized groups of scientists with the result. that some 
at least of the problem have been somew hat clarified. I will attempt, 
erefore, to. give a brief sketch of the problem of the government’ S present | 
sponsibilities in science, t together \ with some suggestions as to ways in which 
ese responsibilities may profitably be extentet as they 
rough . discussions in the Science Ad dviso 


any and individuals. 


t re- re-organize Federal ‘Government.’ ’ Realizing that there was some major 
bisunderstanding, I wi as ‘naturally interested to learn what had really. — 
@nd found in the paper ‘on the following day that the President had appointed — 
® Science Advisory Board of of scientists and engineers Ww ith authority ‘ ‘to appoint 
Bomittees to deal with ‘specific pr problems i in the various departments.’ 
Nati Board now consists of fifteen Campbell, presi- 
d 
Bion; Doctor Jewett, president, Bell Telephone Doctor Kettering, 
resident, General Motors Research Conqenntin; Doctor Leith, ‘professor of 
Beology, University of Wi isconsin ; Doctor | Merriam, president, “Carnegie 
Winstitute of W ashington ; Doctor ‘Millikan, director, Norman B ridge Laboratory - 
Physics, | California. Institute of Technology ; Doctor A Adams, “professor | of 
Breanic chemistry and president of the American Chemical Society 5 Doctor — 
Flexner, director, Rockefeller Institute for Medical Research ; Doctor Jones, _ 
f plant pathology, University of Wi isconsin ; Lillie , dean 
- the Division of the Biological Sciences, University of Chicago; Doctor 
Beth 1, professor of preventive medicine and hy giene of the Harvard ‘Medical 
chool and professor of ‘epidemi ology at the Harvard School of Public Health; — 
octor Parran, state commissioner of health of New York. | Ha 
I discuss be work of this Science Advisory Board with some hesitation on 
v0 ) grounds. In the first place, your distinguished president, Doctor ‘Angell, 


: ‘reported i in the press to have raised a question as to whether the services to 


ddress at Sigma Xi initiation, Yale University. Printed = bi ais Doctor 
ompton and of Science 
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government by members of institutions may 1 not sometimes be 
less public value their regular services in their institutions. han 
probably he heard the remark attributed to Pres. Nicholas Murray Butler ofp |G 
commenting on ‘the large exodus. of Columbia University professors to govern 
ment posts: “Columbia’s loss is the nation’s loss.” In the second place, there J 
-aret those w ho ) feel that the efforts of well-meaning experts to assist the county | 
through their services to. ‘the government in these times of “distress, have ng 
all been well considered or successful. Some of are unfortunate 
analogous to: the attempt 1 to relieve the darky ‘who had sw allowed a potato Ato big 
by administering to him a large dose of Paris green to kill the potato’ bug. J 
__ However these things may be, the Science Advisory waged has 


7 outlines of a plan whereby the gee forces of the country may be strength . 
ened and put to work more effectively for the national welfare. b Before dis 
cussing this plan | it will be helpful first to see where the government now 
i into the picture of scientific activities of the country, 
The scientific services of the: government are spread through forty feder 
bureaus, of which eighteen can be called primarily scientific. Although the: 
operations involve only about half of the federal budget, 
i is absolutely essenti w welfare in n q 
ae pical problems i in the administration of these bureaus are: Is the organ 
zation ad: apted to the best fulfillment of its objectives? Are its. “objectives « 
* distinct importance for the public welfare ? Is its program planned with visiceh 
and keen appreciation of needs and opportunities? Are old projects dropp| 
Gea Ww when their objectives have been attained a Is the personnel competent and alen’f 
Is there proper coordination and with non- ernmental agencies ta 


te agencies? What is the best expert advice on a given probler 
4 
Problems like are present and require constant attention if te 
- government's scientific work is to be maintained on a plane of high efficiene 
and adv vice is desired on occasions by the secretaries 


to the chiefs of bureaus 
oe The following three. sepe have been taken by the Federal Government t t 


_ provide for itself disinterested and competent advice upon | scientific ‘matters: 


The National | Academy of Sciences was established by an Act 
of Incorporation + “enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled,’ " and approved 
ident Lincoln on said act that “The 


“the Academy shall 
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‘ment, investigate, examine, experiment and report upon any subject ol 
"science or art, the actual expense of such investigations, examinations 
| experiments and reports to be paid from appropriations which mov: 
made for the purpose,” subject to the condition that 


sRNMENTAL RESPONSIBILITY IN SCIE NCE 03° 


receive no compensation whatever for any service to the Government of 
the United States.” 
— (2) The N National Research Council was organized in 1916, at the 
request of President Wilson, by the National Academy of Sciences under is 
its congressional charter, as a | measure of national preparedness, and ia 
perpetuated by the National Academy | of Sciences on April 29, 1919, ; at. 
ave a 4 the ‘President ’s further request, as expressed in E xecutive Order No. 
tunates 2859. National Research Council is, in sense, | an operating arm 
tato bug the National Academy of Sciences and is permanently organized 
bug. divisions, with representatives from all major scientific bodies, to further 
1 cert a te interests of science and technology v wit ithin and w ithout ‘the ¢ governmen nt. . 
ation ¢ (3) bier Science Board was created by President Roosevelt 


= 


he broaé 

strength. 

and the National Research Council, to appoint ‘committees: to 


7 “specific 4 problems in the vari ous: departments,” Ww t 


et, the _ The appropriations for the scientific bureaus of the government have been | 

, th 

| greatly reduced since the affluent days ust receding the depression, by amounts — 
ufacture reatly ys j preceding Pp y 


: anging in some bureaus as high as 60 percent oe nt. According to Mr. Ralph W ard : 
__ Whe 1935 budget shows the following appropriations for scientific work: 7 


Ctives 10 bureaus in the Department of Agriculture _.$38,276,000 
th vise 5 bureaus in the Department of Commerce 522,000 

droppei 2 bureaus in the Department of Interior ...+ 1,232,000 


nd alert in the Navy Department 3,918,000 


National Advisory Committee for Aeronautics. ee 


hese include only 


-taries cif since it is difficult there to separate the scientific work from other activities. _ 
ureaus. [ae _ Taking all of these appropriations into account it is found that only about — 


nment te 3 of 1 percent of the total budget of the _ Federal Government g goes into scientific 
tters, |} work. In comparison with the importance of scientific work to the country, 

his i is certainly not a large proportion. One might well raise the q question 
a bo w hether an increase in this amount might not bring advantages to the country 


which are large in comparison with those resulting = many of the _ other 


Iti is interesting to consider these expenditures against the total background 
ll expenditures for scientific work in the country from all sources. Mr. W atson 
ations, avis, _ editor of Science ‘Service, has estimated the total national expenditure — > 
he work in science by government, industry, foundations and universities to be 


| 
4 
3 
4 
to nef 
on it expenditures for scientific work, except in the — — 
where they include all appropriations to the bureaus mh 
4 
= : 
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‘ederal Government accounts for half of ‘the total nationa 


a It is also interesting to consider the part played by the u universities from th 
standpoint of expenditures for science. The United States Office of E-ducatic 
Pamphlet No. 58 gives the following Statistics 1 for the academic year 1934-193. 


8 publicly controlled | universities and colleges, with a total budget of $81,774.) 


_ reported $9,526,000 as appropriated for research work. _ The major portion nil 
‘these appropriations were for agriculture. Of the 81 institutions: here liste: | 
only 47 reported any appropriations for research. . Of 219 privately | controll 


whe educational institutions with aggregate budgets of $57, 600,000, practically “all « gy 
the research funds were by 16 of these and heir 


are the of ‘the Govern ernment t for work. It mus 

remembered of course that most of the government's expenditures 
scientific work are not for research but rather for the e accumulation of scientiic 
and technical data, or the administration of technical 
rely It is of interest to note the part played | by the philanthropic foundations i 
this whole Program. Doctor Keppel, in an an address at Brown | University las 


$54,000,000, of which about $10,000,000 were es encouragement of researt 
exclusive of the very important fields of medicine and public health. : Taking 


— two of the largest of these foundations as examples, | we note that the Carne . 


grants $68, 000 for scientific r research in| “the 


United States and its scientific agency, ‘the Institution of ashingte 


1933, “out of total appropriations expenditures of $147 754, 000, 1 mi appre 


qo! 


ma 
by 
7 ‘ 
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- priations of $4,509,000 for the 1 natural and medical sciences and public healt - 


use of the in manner of but certain 


ee # sions can safely be drawn. | The Federal Gov ernment is by a very large margi 


largest scientific agency | in the country. The next largest single unit con- 

sists of the agricultural work of the Land | Grant colleges: and ur liversities 
Excluding these the aggregate expenditures. for scientific research by th 
_ universities of the country are © comparable with the expenditures of the philar- 

: for these purposes. (As stated above, these “conclusions 
adie, very rough. cl major uncertainty lies in the definition « 


Scientific work, the expenditures of universities for educational work 


"science had been included, their world: appear much mor 
prominently in the financial comparison.) = 
Py: Wi ith 1 this general | background s showing the distribution of scientific work 
the « country, me now turn to a of some ty gical of the 
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q 
| Advisory Board and its committees during the past two years. 7 
The first problem submitted to the Board wee 4 
4 Agri ulture for a study of the United States Weather Bureau and ron 
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to. the airship Akron. ~The Board's study of the Weather Bureau disclosed 
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> 
—_— roving its service 7 here had long been — 
economic and other advantages which wo would ‘result if the accuracy of weather - 


Biorccasting and of other meteorological data could be improved. The issue 


may have been forced by a critical surv ey and report of of the Weather ne 
by a committee of the American Society | of Civil Engineers and by the disaste 


the “enormous § se rvice to the public which this Bureau has rendered per dollar 


mot taxpayers’ money which has gone into result “efficient 


tion and particularly because of the friendly contribution of services — 


by an | enormous number of voluntary meteorological observers organized by and — 


B cooperating with the W eather Bureau. It was evident, however, that a new 


technique of weather forecasting, based on “air mass analysis” and which 


’ originated in the Scandinavian countries, has ‘proven to be superior to’ th he older 


method now in use by the Bureau w hich + was based. essentially on a systematic 


study of precedence in Ww eather maps. — The air mass an ilysis method i is a three-_ 
dimensional rather than a two- dimensional study the atmosphere and there- 
fore involves the use of meteorological data taken at high altitudes as well as” 
q r 
- taken on the surface of the ground. 
with cold currents coming down from the “north, Ww arm, humid ‘currents fowl ing 


up from the of a convent flowi ing in from 


the follow t ‘more or less defined but ‘continuing varying 

paths over the country. — Storms and quick changes of temperature occur where | 
on the Atlantic coast Massachusetts" 


Technology and o on the Pacific coast by the California Institute of Technology, i 
and some } years of use by the military services, have e demonstrated the improv ved 


of this” new method. While accuracy is valuable for all 
human activities which depend on the weather » and economically important, 
particularly in 1 the handling and transportation of foodstuffs and livestock, it 
is the requirements of modern commercial aviation which have rende red ol ” 
the problem of greater accuracy in weather forecasting a 


We found that all of the gov ernmental agencies ‘involved were anxious 
cooperate in any mov ement which might » improve | the work of the | WwW eather 


4 Bureau, The Army and | the Nav y offered to assign some of their airplanes, Rg 


used in practice flying, for the purpose of taking up to high altitudes the self- 


4 
precording — al instruments ne eeded to. secure the data on temperature 


ridity, and to do this at strategically located stations over | 


country, of Aeronautics in the Department of Commerce agreed 


cooperate mor more closely with the W eather ‘Bureau in ‘unifyi ing ‘the communica- 


tion system for transmitting meteor: om. The Board therefore recom 


B mended the adoption of the ; air mass analysi sis method of forecasting, together 


B with other important improvements, such as inc reasing: from two to three, and 


if possible f four, the number of daily weather maps, the attaining of an increased 


a amount of meteorological information from he region of the Caribbean Sea 


in which destructive hurricanes have their “origin, 
2 — 


figure 
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These recommendations have been adopted and are put ‘into effeg 

as is rapidly as circumstances permit. The major difficulties to be overcome a, 
first, the re-training of personncl | to use the new method, which will take 4 im 

minimum of five years’ and which involves ‘some knotty problems ‘of interal 


wd administration, and second, 4 some increase in the annual appropriations ‘to the 
Weather Bureau, which can be unquestionably defended on the ground of large | 
economic return to the country, but w hich are ‘difficult to obtain in these tims 
a Another great and essential scientific service of the Federal Government j is 
ty 
the: United States Bureau of Standards through which . are maintained thog | is 


_ Scientific and nochntant standards which form the very basis of modern man 


y. An 


ing is over and above the of decreased 


has faced the scientific services generally. 
Zz Because of the nature of the Bureau of Standards , it has been found. to 


“army trucks for ihe | Pos 
Deen, thermometers for the Veterans’ Hospital, and 


of similar items. Having set these specifications, it is then necessary for the 
government to test its purchased materials to find out whether | they meet th — 
specifications, and here again the Bureau of Standards has been found the mos 
nv ient, cand | in fact, the only government agency set up to make such tests, 
2 Cons quently a very large portion of the work of the Bureau has come to kp 


the testing of purchased materials for other branches of the government 
although | this work was not contemplated or provided for in the Organic Ac 
which created the Bureau. As a matter of fact, nearly half of the budget of | 
oe. Bureau of Standards is required to carry on such i” 
When the severe reductions in appropriations to bureaus wi wer 


the were cut nearly 50 percent. It It ‘was impossible, however, for the 4 
‘Bureau to reduce its expenditures for these ‘government testing services because 
_ government was continuing to purchase materials on an increased 
scale. The fact that the Bureau has had to continue this work undiminished | 
resulted in its. crowding out a darge portion of the proper work of the 
- Bureau for which it was originally established, and this work, as a matter 0! 
fact, has had to be reduced at least 70 percent. * The problem < of the Bureau ot am 
Standards has therefore been one of the ‘most. ‘severe of of the federal 
re 
Three agencies s have combined to make a joint study” of this situation, th 
eg Science Advisory Board, the Visiting Committee of the Bureau of Standarés 


i which was set up by Act of Congress, and the Committee of the Bureau of 


Standards of the Business Advisory and Planning Council of the Depart 


of the Bureau a and has r recommended that ce ‘certain. “activities te 
that others be transferred to n-governmental where 
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nd extended. of these have not been made 
on or curtailment \ was de esirable, simply because such 


The Secretary of the Interior pen the ae of the Science Advisory 
nord eae to whether the Geological Survey and the Bureau of Mines should — 
combined or retained a as separate bureaus. et A study of the : situation led to the 
Lecommendation that the bureaus should be maintained separate, though with 
sinor  readjustr ments of functions. The here were two primary reasons for this 
pecommendation, one that the « objectives ‘and methods of the two bureaus were 
suite different, and the other that it would be difficult if not impossible to find ‘a 
. director for the combined services who would be s sufficiently acquainted 
and sympathetic with both of them to pre prev vent one or or the ‘other suffering from 
Mack of leadership. At the same time the study disclosed a woeful inadequ acy 
Bo: statistical information in regard to minerals generally, and this at a ti ime | 
prhen such information is most urgently “needed for the administration of the | 
aor tp 4 4 podes 0 of regulation of production and of tariffs and reciprocal trade eecrase 
ll kind was therefore recommended ‘that the agencies with collecting m 
Pos astatistics, which are now spread over fo r bureaus i in different 
ousands Bshould be consolidated one bureau of mineral economics statistics. 
for te a n glad to say that these r e rec mendations also have been ac 
th The Federal Coordinator of Transportation requested the Scienc e 


he most soard to appoint a committee to cooperate with a committee of railroad presi- ee 


4 
4 


to Mieffective use as possible of modern scientific and technical developments, and 
‘rnment, | 7 Bt. formulate a plan whereby the railroads may make as effective use as possible | 
nic Act ‘such developments. This joint « committee. of leading railroad ‘presidents an and 
idget of q Ddistinguished directors of industrial research has rendered its report in which : 
road and coordinating ‘research work for the ‘Tai 

us were 


tests lents, for the purpose of finding out whether the r: ailroads are ‘making 


priations | Division of Planning and Research of American 
for the Railroads There no doubt but the opportunities s he re are great and 
because | the railroads ai “disposed to make every effort to utilize modern tech- 
ncreasei | “nology as effectively as possible, and it is perhi aps fair to say that it is the 
minished human element in the situation, namely, e difficulty in finding proper! 


ly 
< of the Fae ualified men to take charge of this work, which will be the limiting factor in haters 
latter oi phe rate at which this program will be made 
ureau of F e of the ible cures for the depression which has frequently been — 

- federal : Lael is the creation of new industries, and the Secretary of Commerce 
requested Business Advisory and Planning Council an and the Science 
tion, the Board cooperate recom imending to him a program to this end, 
tandards ¥ The assignment is a difficult one, for new industries are like babies—they 
ureau of | need shelter and nourishment, which they take in the form of patent protec- 
partment q tion, fina icing, and chance of reasonable ‘profits. But, before all, they need to 


activities be born, and their are science and invention. s, com- 


ivities bef 


_ 
me 3 
A 
q 
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| 
rere pos Also, like babies, new industries require time for growth. It is therefore 
pushed consideration of this problem involves ‘stimulation of scientific 


{ is difficult our present ‘system which is along and almog 
swamped by the complexity of modern developments in the patent fields a 
which v were not when ‘the was dram, q 


generally, and is submitting recommendations for 


procedure which ‘should greatly improve the present ‘situation withoy a 


- changing the general structure of patents. Some of the situations which these 4 
Lm recommend: ations are designed to meet are the following. pe 


load « on the | Patent Office, from the enormous number yer of | application q 


examination of Priority is impossible. this reason “the assurance of 3 


= does not now carry with it - the pr: proper validity and, in fact, about 8 per 
_ cent of all patents: which come up sor tigation 4 are declared invalid by the 


lies time and expense and doubtful outco me 


pose economic gain or loss, and others are avoiding patents and seeking securit 


pre third difficulty lies in the complexity of ‘modern invention , whereby ine 


single product may involve a large number of different patents often held bye 
different individua als. If any one of these individuals refuses to grant licens 
tinder his patent, he may entirely block production of the product. is this 
: 4 situation which has forced organizations" to seek to acquire patent ‘Mmonopolis 
~ which in turn have not been looked uf upon with favor | by the | courts. The situ. 
; tion is well nigh an impossible one in its present form. a mee 4 
Through wide consultation correspondence, a general Consensus af 

opinion has been found in support of certain remedies for these situations, ‘ani 
of these will soon be submitted to the Secretary as a partial answer to his request 
One of the most far- ar-reaching : services « of the - government is its work in 
surveying and mapping is a A pre 


at, equisite 0 of all types s of construction 


oof dollars will be wasted in temporary and uncoordinated “surveys which are 


found ne necessary by ‘municipalities, or states, or construction agencies, to handle 


for a plan | for the stimulation new industries. — 3 


4 


. We only important nation in the world whose 


There re mc more twenty bureaus in n the g — 


activities. _ The question has frequently been raised, “Should not these be cor § ‘ 


‘soli dated ?” This question has been investigated by | the Science “Advisor 


— of the Director of the Budget and a report wit! recoil 


engineering development, requires opportunities for financing aj 
a the making of progress, which are rendered somewhat difficult under som Mar: 
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col ‘ERNMENTAL RESPONSI BILITY IN SCIE} CE 99 
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} batons has been : submitted to him, 


q In some bureaus the production of m naps is not a major objective out. ‘maps_ 
Mere produced and used only as tools in the attai nent of some other objective. - 
In the case of eee bureaus, however, the en purpose of the bureau is to 
roduce | mz As a basic principle it may be / Suggested that the tools should 
ot be taken away from the people \ to use them. In_ other words, 
he subsidiary mapping services” should be consolidz ated into < a federal 
—_ On the other hand, a strong argument f for efficiency can be made for 
consolidé ation of those whose sole objective” is the production « of 
maps. This argument is based upon efficient use of personnel the year round, | 
Jimination of duplication and uniform adoption of the most modern and 
efficient method On the other hand, there m may be good. reasons for the main- 
- fenance of separate units in several cases. For example, in the military services 


where re military necessity, or secrecy , or the maintenance of a Staff 


J 


immediate military control, may y be important factors. 

| This question has been frequently discussed by prev velanes commissions and 
F efore Congress, and there are amusing illustrations of arguments pro and con 
which have been invented to impress. Congress w ithout adequate basis. of fact. 

‘rom the standpoint of national efficiency it is highly important that some action 
Bshould be taken, but any action which involves the transfer of 
bureaus meets with a typ pe of opposition which is. politically difficult to to overcome. _ 
: pve very much hope that the present effort may meet with a degree of success a 


ny Bwhich has been « denied the | more than a dozen prev efforts which have been x 


Brace to effect a an prov ement in this field. 
: — It has been very difficult to secure an unbiased opinion regarding the economi 
‘possibilities of mineral development in the region of Boulder Da am with the 
tilization of the electric power there dev eloped. Perhaps because of the great 
pndustria ial and political interests involv ed, the Science Advisory Board was 
Scalled upon as a disinterested body to make a a survey and report on this matte 
f his work was carried ont in three steps: First, a factual survey of the extent, 
rade | and accessibility of the mineral deposits within reach of electric power 
Hin the Boulder Dam; second, = determination of the cost of “production of the 


ies. The result of this study has been the publication by the ‘Department a 
he Interior of a factual analysis from which can be selected those products. 


q which can profitably be developed and those other products w hose dev ee 
; at the present time would bee ecor 
Bsources of supply. 
The Department of 
of the other departments. T his work is found in dein ten out of the om vi 
is of department. Many of these bureaus are almost independent 
organizations and there is a considerable amount of duplication of effort and of 
facilities. Some of this ‘duplication is necessary ‘to the efficient performance 
ot work, while i in other cases a more effective coordination would undoubtedly 
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gelation | to the chemical work of other “sometimes sug: 
cyst that all chemical work of the gov ernment should be concentrated ‘in one 


compreher sive bureau of chemistry. On the other hand, it is pointed out thet 
= is frequently a tool which is needed by a worker in some other field 
ow here the objective is not primarily chemical in nature. It is obviously a very 
difficult matter to ascertain the most effective degree of consolidation the 
best type of coordination of such work. UA distinguished committee has bee 
giving attention to this: problem, bringing in the benefit of the best industria 4 
experienc ce as well ; as expert knowledge of chemistry. This « ‘committee ha 
found certain difficulties which are peculiar to the government organization ay 
whieh probably preclude an ideal solution to the problem. — In view, however 
of the millions of dollars which are spent on 1 research in this it 
decidedly to the public interest to see that this work is being done with th 
maximum n effectiveness, and the officials of the department are Cooperating with | @ 
‘the committee in an effort to find a ‘solution om which will be as nearly ideal a | 
possible and at the same time practicable within the limitations of governm ent 
- hese illustrations, taken from the varied activities of the Science Advisor 
Board, will show something of the interest as well as the complexity of the | 
government's work the’ varied fields of sc cience. Beyond th these particular 
_ ‘Services attached to existing bureaus, | there lies, however, an immense field of 
government responsibility in which science plays or may play a prominent par. 
I would next. comment briefly upon the opportunities: and responsibilities 
‘hich the gov rnment may have | in this” larger field. 


There are national insanity, _crime, publ works, 


“utilization 
which are. of “great concern n to government but for which “the 
o extends beyond the jurisdiction of gov ernmental bureaus to ‘states ; municipalities 
and to the people as a whole. They involve ‘rations o re, relief, con 
and management w which are the subject of action involving 
_— enormous expenditures. _ They are the concern of the social scientists in orcer 
that this care, relief, « control and ma anagement may be wisely conceived and 
preteen . But they should also be the concern ‘of the natural sci ientists in 
_ two main aspects : first to ascertain the facts which are susceptible of scientific 
4 _ observation or “measurement, in order to s supply s¢ social scientists and “government 
with data essential to their activities; second, to alleviate or cure the difficult 
where this is possible by applications of science, as illustrated below. pe 
he “magnitude of the purely economic aspect of these problems is “realize | E 
by very few people. In the case of mental illness alone, approximately 20 per- ae 
of state budgets goes to. of the ‘mentally diseased. d. P ‘ast experienc 


and prevent know “that sc science will probably _ succeed in 


opportunity. tis in intere: est, that “this | 


tunity should be given and that this should be dc ame as rapidly as ‘the scientss 
selves are able to handle the opportunity. . As an inv estment for the future, 


be advantageous. The Secretary of Agriculture requested the Science Advis, 
— 
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br ar insurance against f future xpenditu nd at t the” same time as a aed 
bligation, the government thas 


blong these lines is as vigorously as possible 
B ike Science A with other agenc 


ie 
Sn pointing out this and urging that the gov ernment accept 
it it would be to ans these problems in greater 
c programs: for work | in pure and applied scienc 
Byhose social wale is porn and which « can be laid out with some degree 
ance on the basis of present knowledge. I would simply mention, by 


ay of illustration, such m matters as tropical. diseases, long r 


a asting, development of new and improved uses of “electric power, discovery — 


new uses for agricultural | products, elimination of specific hazards in navi-. 


It is interesting and somew to note that our country, with 


Mall of its boasted progressiv eness, has paid less attention to science as a means | 


f combating our present difficulties than any of the other great powers. 


: Russia, seeing _ what science has done in raising the standard of living in 
athe countries—especially in our own country—is centering her whole 

nomic program on science. - She has used, as the central feature of this’ pro- q 


ram, the Academy of Science, founded by Peter the Great. U nder this hav a 


been established more than two hundred great research institutes for work i 


ure science and ‘engineering. . Her annual appropriz ations for these institutes 
are reported to be larger than : any other item in her  lenligeh —oeet the military 


and defense item.* Many of her scientific laboratories rank among the best 


equipped laboratories in the w world at the present time. 1. Though short of trained 
workers, they out first- class work, and vell- 


al 


her taxes are he 


Wealled her scientific | men to advise Privy ouncil on scientific and 


technical policies, through three Advi isory | ‘Councils | composed | Britain's most 
: oted scientists. It is on advice of these councils that the programe: and budgets © ae 


the government's s scientific bureaus are "dete *rmined. The government, 


e, appropriates about a million pounds annually, to be used for — 
On advice of the Advisory Council, appropriations are made to 


overnmenttal scientific _burcaus and er rants for resear to edu 


ional institutions and ‘scientific societies; also. for research fellowships, and 

or support of industrial research by wade associations provided these asso- — 

iations match the grants with similar contributions fro 

n th tter way, “programs of research have been inaugurated in twenty- -one 


‘the most important industrial associations, 
Italy has mobilized her research facilities in a br d 


re na ilitate her economic position, and to counteract her in raw 


m their funds. 


* Report by Dr. Julius F. Hecker of Moscow U nisetiite. who was sent to ‘the United 


States to arrange for a system of exchange research professorships between the United 
States and the Soviet 
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materials through application © power ” to the most effecti 
of what she has. The gor government has appropriated large sums 
oa, rae equipment of university research laboratories, and all work in these i institution 
and in governmental Ie laboratories is “supervised by ya National Research Couneil, 


‘Furthermore, no gov ernmental financial assistance is. given to industries unless 
this Research Council certifies that the industry maintains a progressive Policy 


“Until recently Germany led the » world in her sustained efforts to 1 maintain 
a strong economic position research, notably in of 
chemistry and metallurgy. 
was largely wrecked by oth Her s scientific 
is still probably Germany’ s strongest economic asset. a ee 
at for years, has been bending e every € effort to introduce wes stern tech. 


nology into industrial Begun as a policy of copying 


panied an intensive program of her own 
She is now in a position to lead as well as to follow in scientific work of high 


"quality, and this is bearing fruit in her industrial position. —— A 


Compare this picture with | that of our own country. As so soon as we got 
into trouble we cut our for scientific work more 


And yet we “prided ourselves as being the most advanced nation | on 
that we have been fortunate ‘enough to have great 


@ pioneering spirit 
which has bred so t ; this : n has develop 

some industrial into big things and have brought 
“quantity production’ ’ into operation ; we have been blessed with a few great 
altruistic vision has led them” ‘generously “to ) support 


eer work and beer activities for human welfare in universities and other 


able to thrive on the unrestricted exploitation ‘of Nature, it is 
imperative that we take steps to utilize our resources more ‘intelligently and 
effectiv ely—and this means scientific research on an increasing scale. ike “4 
—- In conclusion it seems to me — what is needed is a bilateral program for 


vork welfare. e. Th 1ere is needed © on the e one 
side ‘the “cooperation n of one "scientists: of the country generally, to assist the 
gecesiunet in putting the work of its scientific bureaus ona a scale of maximum 


_ efficiency and value. There is needed on 


ment leadership whereby the ecientific: men n of the country may be 
together to make an 


* Report Mr. Holland, of the Division of and Indus- 
_ trial Research of the National Research Council, follow ing his recent study of conditions 
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‘either pathogen or host etek in so tie as cana. severity and mor- 
m 
tality are concerned. .? he time fo for emphasizing the: inter- relation of these three 


variables has, arriv ed. Yet this has not always been true. Rather, | 
in the unfolding of medical thought, have they been as Parallel threads, the 
strength now in ‘one, now ‘in another, according to the age. The and 


k "They may he 

place of their origin are, however, unknown to us. ley may 1ave risen — 
ars. 

other w yhich | we “now ‘example, the er of Apollc 


ew? Smith Surgical Pa pyrus! (written not later than the “Seventeenth Century 
Be. and from internal evidence probably copied from material dating 
nes to 2500-3000 B.C.) discusses from a thoroughly -modern outlook forty- eight | 
cases dealing with wounds of mechanical origin a and follows this” 
mythical incantations against an annually recurring - disease designated ‘ ‘the pest 7 
ae of the year.” Here are suggestions that the pest may enter through the mouth © 
mee and throat, that flies may carry the pest, that it may be borne by the wind or — 
- be. lurking in food, bedding or other housdbeld articles. But these ideas are 
hope so mingled with a mysticism quite different from the straightforw ard ‘scientific 
ought treatment given the surgical cases that the real state, of _know vledge can only 
a be surmised. --Yet only slightly later r evidence see seems to justify our ‘assumption — 
vital | that contagion was recognized as a factor in disease during this age for in 
other Leviticus, among certain laws and precepts now seemingly fantastic, we have 
tional | a description of the ‘procedure to be followed in renovating a house which has 
been occupied by a leper. Another doubt , however, assails us here. “Were 
Bod 4 these pronouncements the \ words” of the priests presenting ‘religious ideas, s, or ’ 
F Bes 7 : do they ‘reflect the strictly scientific know ledge of the day? # It is impossible — . 
~ as to say. All that i is know n is that although the idea of contagion recurred from 
7 time to time’ in the 4 writings of lay historians and poets, it - did not gain a foot- 
hold in ‘Its was rathe a omplete in itself but 
imum 


The idea. of constitution as a factor in disease such fate. We 

find, in books attributed to Hippocrates 2 opin revealing 
of the. significance of genetic constitution in disease. I ra 


t is 
it is woven into these ‘books as a connecting thread. . Anc 
uy 
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all describe it. Possibly the best por. 
trayal is found in the book devoted to Sacred Diseases. The sacre« disease 


iy. : “But this disease is in my opinion no more divine | than any other ; it has ie 
ye same nature as s other diseases, and the | uuse that giv ves rise to individed a 
. It is: also curable, no less than other illnesses, unless by long lapse In be 

e it be s so ingrained as to be more —paamesbigg than the remedies that il or 

origin, like that of other diseases, Ties” in heredity, For if a 

ni parent has a phlegmatic ‘child, a bilious parent a bilious child, and 4 “e 

splenetic parent a splenetic child, there is nothing to prevent some of the can 
children suffering from this disease “when one or the other ot “the parents But 
suffers from it; for the “seed come from every part of the body » hes althy sei 
= from the healthy parts, diseased seed from | the diseased parts Ano ther strong ii of 
proof that this disease is no more divine than any other is that it affects the é otis 
phlegmatic, but does not attack the | bilious. Yet, if it were more 
div ine than others, this ought. to have attacked only, 

making any difference between bilious and phlegmatic.” tha 


n the 500 years between | Hippocrates and Galen schools for the study 0 of me \Me 


"disease appeared in idely scattered localities. The 1 philosophical background 


to ¢ 

each school became more or less distinet , anatomical and physical con- to 

possibly 1 receiving most emphasis. To Galen, in the Se Cer itury, I 


we owe the compilation and critique of these scattered fragments of the earlier @ 
thought as view ed through the eyes of a protagonist. He held that the ‘genera: G : Th 


tion of herd sickness depended u lu pon the inter- -play of three factors : an atmos- of 
pheric factor, an internal factor, and an external factor. (- In a modern setise sec 
the first of these factors seems to have little meaning. ‘T he second factor, the ex 
internal, would seem to include the genetic constitution of the host and the tio 
experiences or environment to which this host was subjected eacty up to the in 
time that the disease appeared. By t the third or external predisposing factor the 
is meant ‘the effect of the more immediate environment, such as habits of lite, ; 7 
ating, drinking, etc., on the transmission, spread, and severity of the disease. | a 
precise Euclidean logic with which Galen “organized and Supportes 
these concepts furnished. ‘the necessary impetus for their perpetu: ation, For 
nearly 2,000 years the significance of constitution in repetition | Pat 
3 inn medical | literature as the Hippocratic corpus became dom nant. in the study yel 
and treatment. ‘of disease. is difficult to evaluate the progress which wa fac 
made, Certainly the concept far too it needed a searching not 
crutiny ‘to break it parts and give it meaning. But | inquisitive 
apparently had stagnated. Our second thread representing genetic 


tion had to be broke n and temporarily lost to medical sc ience. In the intern @ =» we 
before its r rediscovery. ‘the ancient « concept of ‘contagion was revived and the i 

4 idea of a a contagious principle, self-reproducing and perpetuating, became 
et. . Meaning, howev er, was to be put into the second factor, the hosts 
genetic constitution, as the result of a paper buried in the literature, although 
published in 1865. T he work of Mendel? had that simplicity of expressi(il 
which so > appeals t to the mathematician. chose alternativ character 
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TIC CONSTITUTION « 1S. AF. 1CT 
distinct entities we now call genes. . The viewpoint toward 
like that toward matter had become particulate. It ‘At was ev evident the struc- 


‘exch other. he genetic constitution was shown to be due, not to a 
over-all character as Galen's inter 
but to the inte raction of many separate ‘entities. 
had been formed. Mendel’s work gave the same stimulus to the study of 
heredity that ‘the atomic theory did to the: ultimate c constitution of the 
same impetus as the particulate ‘theory of infectious diseases gave to pathology. 
Sut its significance was Passed | by unnoticed for thirty- five years. 
Tt seems unlikely, ‘as we see it now, that the ‘discovery of Mendel’ S pape ers 
of 1865 and the apne oo of DeVries’ mutation theory4 would create any 
stir in the e patholog ry of 1900. The y rellow color of pea as could scarce \ 


sidered a pathological form of the green variety since both seemed to > be ae 
similar was true, however, certs ain a of evening primroses 


mo ire 
ithout 


to disease, it did lead toa great scientific truth relating morphology 


to normal structure. led direct ly to the observation by “Sutton® that the Pe 
behavior of chromosomes in preparation for the union of egg and was 
such that the chromosomes ‘should bearers of the ‘inheritance, the | genes. 
This conclusion, “that the chromosomes are the bearers of the specific elements 
= of the inheritance, the genes, came as a great awakening, for in it lay the. au 


earlier 


atmos- 


| Sense 


secret of _much of the development which later followed. y, It led to theories of | 

sex- linkage, of crossing over, or chromosome interchange, and of non- -disjunc- 
nd the tion, to mention but a few of the earlier advances. Some idea of the manner 


: 
to the Sin n which these ob r\ e be elz to. pathology are reviewed | in 


wane "Host RESPONSES TO INFERIOR GENETIC CONSTITUTIONS 

. For significant example the part that genetic consti ution 

petition jathological_ conditions is found i in the observations of Cuénot® on ‘mice ore 
e study | yellow coat- eal. 4a The yellow mice ‘differed from most of the others i 

ch “a ‘ fact that when they were bred together s some, of the > progeny | alw ways § show eda 
arching non- yellow color. 5 The ratio. ot yellow to non-yellow in the progeny of two. 
thougtt yellow mice was 1 instead of the 3: which would b be expected. if yellow” 
onstite Bere a dominant factor < and the yellow” mice» were Yy. Again if yellow ‘mice 
interim bred to non-yellow, Progeny having either yellow _OF non- yellow coat 
and the © color Were ob obtained i in near rly equ ual | pro yportis ons. This is the pre ‘expectat 
became a ii the yellow mice were of ¥y and not of YY composition. — But w hat became 


rea 
host's of the YY Progeny which would res result from cross of two y 


sIthough Histological investigation of the uter mice bred to yellow males 


pressict that the death of the Y embryos rred 


early in developmen 
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mice is now 1 established. This is due to ‘the that al 
— Jethal or semi- -lethal genes do not kill the host at the same stage in dey velopment, 
Lethal anemia in mice, due e to ‘the dominant - white spotting gene, is one example 

_- The existence of this gene was first noticed by Little? in 1915 when dominant te 
_ white spotting was observed to give recessive lethal effects. F Surther study by pr 
Detlefsen,® De Aberle® and myself? has shown that. death occurs just after D 
birth. The mice which are to die, since they are homozygous for the lethal we 

: “gene white spotting, show a severe anemia, the hemoglobin being but one-third pa 
“that of their healthy litter mates. That death | is due to the - deficiency of ca 
hemoglobin is proven by the fact that the injection of blood from normal mic 7 ™ 
will prolong their lives and enable them to survive for fairly long danas " om de 


: owt litter of mice at - birth, containing three anemics and one normal 

were heterozy gous for the gene causing the anemia ie oe | 

Cases like those cited above, i in which or -crasis of Galen 

is alone re responsible for a certain pathological condition are becoming increas: 

ingly common as the study of genetics penetrates the phy siological basis of 

pathology. observations show that deaths abnormalities are 

a about critical stages in developmental processes when the organism fa 

i changes from one type of life to another, as for instance the time of hatching, 

in -oviparous at animals or of birth in ‘viviparous species. The fact that deaths 

= noted at such periods does not necessarily mean, however, that the lethal 

= of the gene was coincident in time with the death” of the animal 


Nishikawa!! ina “study of the silkworm | described the effect of seven lethal 


genes which ostensibly killed in the | egg stage. . The first of these | genes k killed 

in the early stage: of. "segmentation. Five other retarded embryo 

growth so that the eggs | did not 
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GENETIC CONSTITUTION AS A FA q 

n the grow normally for three or four days, when retardation Death 
at all occurred between the tenth and fifteenth days after hatching. 
men This variability in time and place effects is well illustrated by Jethal I genes: 
| Ein cattle. The gene which in heterozygous condition determines the charac-_ 


2 


‘inn teristic short legs and body form of the Irish Dexter cattle, when homozygous =a 
dy by produces monsters strikingly defective in many particulars, 6.9: the Pituitaries. 
Death occurs early in ‘embryonic development. gene, “occurring in a 


= wegian breed, produces similar effects,!3_ achondroplasia, bull-dog head, split 

palate. Such animals may come to term. With still a another lethal!4 

cy of calves are born but the skin of the extremities and mucous membrane of the £ 

| mice mouth are defective. Death is accompanied by a septicemia thought to _ . 


nd of due to bacterial invasion through these open areas. Other lethals “produce 
hairlessness, the extremities, of _the skeleton 

Such are “the known cases f one species. Other “species have 

numbers, although the number is apparently limited by the amount of 


right without the intervention of other agencies, 


GENETIC CONSTITUTION AND DISEASE 


genetics has. pre gressed observations have been accumulating w hich, 


though different in detail, all ‘point to “the genetic constitution of the host as 

a causal variable in infectious diseases, as well as in those dependent on obvious 

structural alterations. F or example, rust of wheat was thought to be due to a 

specific agent, fungus, early” as 1797. Varietal differences in suscepti- 

bility to this disease were established by 1841. and Biffen!® in 1905 published | 

a paper in support of his theory that resistance to. the striped rust fungus of , 


| certain varieties depended ‘upon a single gene. | This paper was followed by 


— others in which single pairs of genes were shown to be responsible either for a 
the death or for an almost complete immunity of a host t species as in Walker’ 319 7 

study « of fusarium wilt of the cabbage. In other diseases the ‘resistance « depended ; 

with animals, presumably because of its inherent difficulties, 

al 7 does not supply us with such a wealth of cases as "does that with plants for 

the demonstration of ‘similar principles. JA few well- instances 

natching 

deaths due to B. pliformis almost invariably attacks one especies, the J Japanese walt waltzer, 

” lethal ; the common type being: resistant . Crosses betwe een two species are, in n general, 

animal resistant, Th he second generation backcrosses and segregate in a 

n lethal Mm suggesting a single Mendelian factor difference as the cause of the eae 

i killed of Susceptibility and resistance. 20 A second instance is found in the work on — 

nbryonic i guinea pigs. The blood of these animals typically is rich in ‘compli iment, 


larva t0 | substance which plays a part ‘inc certain biochemical reactions related to immu- : 


kinds of structures and thereby affect | functions as well, e.g., 
basal_metabolism,16 utilization of _vitami c. Thus the genes are 
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nont guinea ‘pigs. . Genetic analysis of the two types. Showed that the. 
~ compliment- deficient animals differed from the normal b by one pair ‘of genes— 


waa 


the compliment-deficient pigs were homozygous recessives, | the full-complimen: 
pigs were heterozy gotes or homozy gous dominants. In a spontaneous epidemic 

in which B susce >pticus appeared i in these stocks, the _compliment- full pigs often 
developed lesions of the liver, spleen 1 and peritoneum but seldom died. A large 
Bh - of the low- -compliment pigs, on the other hand, died so suddenly that they 
did not not develop ‘the lesions which characterized the disease in the more resistant 

normal The focus of the was the deficient- -compliment Pigs. 


oath group were inoculated living B. choler rae suis similar 
tions. ~ Of the 100 compliment- deficient pigs only 23 survived at the end of 
— “eight hours ; oft the r normal, full- ‘compliment pigs 80 were alive, 
The necessity for cooperation between the genetic constitution of “the host 
and the pathogen in the production of hun has been shown for many 
pathogens and | hosts. _ Diseases | due to certain bacteria, fungi, Protozoa, “hel 
minths, viruses” and chemical poisons h have shown differences in severity. 
_ attributable to the genetic constitution of the host. Such effects ave in no way 
~ different from those in which the abnormality is caused by the action of the. 
genetic constitution without a pathogenic agent. genetic constitution 
conceivably could be either a single character of the nature of Gale n’s crasis 
factor which h enables the | organism to resist a multiplicity of environ nen 
i agents ora 1° a composite of many independent characters each of which is capable 
a of causing the individual to resist one environmental agent. The fortuitous com- 
bination: of these cha arac thus could animals resi istant to many or 
Data taken from the work of my colleague, Doctor Schott and 
my self on on. these inbred lines of mice their | crosses are pertinent to this 
% problem. It is well known that repeated mating of brother to sister carried 
era number of generations tends” to make the progeny of such matings: more 
and more . alike. Although the animals: within any particular line of mating are 
becoming more and age alike, the different lines which are established are 
becoming more diverse. analogy, a line which may be regarded as a mixture 
_ 
of genes can be compared to a mixture of different chemicals, each with its” 
own characteristic properties. — By suitable procedures these chemicals may be 
separated, e.g., the molecules of bromine from those of chlorine, etc. 
quently the different kinds of molecules may be compared with reference to their 
_ Feactions $ to any other. The constitutional | differences of the mouse population 
a may likewise be split. into relativ ely pure | groups ups and these groups compared 
regard to their reaction to different diseases. — || 
These genetically different lines of ‘mice were available for this comparison. 


These different strains were tested for their reactions to ‘three diseases : mouse 
a ty phoid | by Schott, a virus disease-pseudorabies, and an | antigenic poston, ricin, 
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PSEUDORABIES 


IN DAYS AFTER INOCULATION | 


the S, Sil and st of mice 
; se_ typhoid, and the 
are both quite resistant. For mouse are reversed. The 
S stock is resistant, wher reas the ‘Sil and W. F. strains are quite susceptible. 
the case of ricin, the Sil line is most resistant, the Ss ‘is. sus sceptible, and 
‘the W. F. is nearly wholly susceptible. _ The genetic constitution for resistance 
‘is evidently specific for | the “material and strain. From this it would seem 
“that constitution. in general is, like other r characters, dependent upon th 


E action of specific genes rather than upon an over-all type of reaction. a ia Si 


‘The survival curves of crosses betw een | two of these lines, Figure 3 ‘ » furnish | 
further evidence in support of the foregoing view. In the. case of ps adorabies, 


V's are intermediate betwee een the ines but somew hat closer te to the 


typhoid, however, the Fy is like the resistant 
is, in the case of -ricin, a marked difference in the reaction of the two sexe: :, 
This ‘ultimately would be attributed to the difference in chromosome | balance 


The male or. female. show a marke 
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AGE IN DAYS AFTER INOCULATION 
Lo pram curves of the S and Sil ; strains of mice and their Fi 


; to the aceeen parent, not however ‘the same parent ‘that was resistant to the 


effect of the genetic the clinical and pathological sy ymptoms 
of disease are essentially the same for plants as for animals. For example, a 
single: gene may confer immunity | or resistance to ) several pathologic forms of 
a rust or it may limit itself to one ne form. "Resistance to sev eral diecases, i in general, 
Tesults from the chance collection of genes, each of which has a specific effect 
e on one disease, the combined action of the se genes being necessary for resistance 
to all of the ve intial _ This specificity may be so exact as to 0 differentiate 1 not only 


diseases but s strains of of the same Resistance to anthracnose i in the 


plants homozygous for another recessive, the Be gene. Tot this group 
; ‘still another strain: of anthracnose and the gene for resistance to it, the 


‘Fesistant to anthracnose in general, the combination and permutations of the 
‘three gen genes and the three strains of the disease | making the plants resistant to 
3 
The foregoing facts demonstrate specific nature of genetic resistance 0 of 
the host. The particular clinical and pathological symptoms are often an ex: 


ion of the host’s inheritanc rather than the — al the pathogen. 


of the bean host and tt 
alpha strain of th organism, Colletotric 
| cts only plants homo- 
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“GENETIC CONSTITUTION AS A FACTOR IN DISE. ASE 


The observations ons from rom which these deductions are drawn are far more numerous — 


stan indicated. rom them we may derive > our the segrena- 


BALANCE IN RE LATION. DURA TION OF L 
+ Up to this p point the genetic constitution in its effect on disease has been | 
considered only in terms of its ultimate entities, single genes. = The pathological : 
- changes W which they produce when they react in groups or when n their normal : 
balance is distributed | are equally important. furnishes a striking illustra 
— tion of the influence of this balance of the genes. . In the fruitfly, males have one ; 
. x chromosome, Y-chromosome and two sets of autosomes, w hereas the females _ = 
have two X-chromosomes and two sets of autosomes. Since the Y-chromosome 
~ is largely inert, the | Fatio of sex-linked to autosomal genes in the male may be 
“expressed as X/2A, but in the female this ratio is 2X/2A. Aberrant forms a 
with other chromosomal balances have been found?* and life studies on two _ 
of these | hav been 1 made?». One, having 1 three X xX -chromosomes and three sets of 
qutosomes, is a typical female except that the cells ‘of the body are somewhat 
Jarger than usual. Another form has two X- chromosomes and three sets of 
autosomes. “Such flies are neither sex but have vestigial organs of both sexes. 
_ By suitable genetic technics it is , possible to obtain these e types i in large numbers. 
— The effect of this alteration in the genic balance on the ability to survive under 


what were it intended to be the best conditions shown in ‘Figure 4. 


types in which the X-chromosomes and autosomes are balanced, the 
normal females and triploids, show ‘greatest survival. ‘The unbalanced 
be ces 
type, the males, are shorter lived. Intersexes- with the two sex chromosomes 
‘to three sets of autosomes, and the consequent extreme internal iin 
their organs show a still shorter length o of life. 
Similar lethal or -semilethal effects asa result of the genic balance 
“have been noted in super- -females in which the constitution is three sex chromo- BA. 


ance 
_ somes and two sets of autosomes. 4 Varied ty pes | of chromosomal reorganization — ‘oy 


ly 
wr about by radiant energy and the accompanying disturbance in genic 


balance show similar abnormalities resulting shortened life. The 


ietic 
= constitution affects ‘the | may be 
tum 


only 


the organism as a whole represents. more than the s summation of the functions — 
4 of its parts. _ The implications of such a concept suggest certain questions in 
regard to -Teaction ‘of the host to pathological conditions. s. How do the 
genes in particular cells manifest their activity with respect to the organism 


_ as a whole? How does the organism as a whole function when part of it is” 
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FEMALE 


Hitution and another of a a different one? terial 


“budding | it is to join two or more into one 
functioning whole in such a way that the parts are mutually interdependent. ki or 

example, fire blight of the pear, due to B. amylovorus is ‘particularly. destructive 
ce to those varieties which have commercially desirable fruit. Certain Chinese 
‘< varieties, on the « other hand, though immune, bear worthless ; fruit. Reimer’ 

grafting has made composite trees. with . roots, stems and scaffold limbs of 

the immune Chinese variety and tops of the 


ee Tests | show that although | the tops get their “sap and miner ral food - supply et 


i the resistant parts, they remain susceptible ‘and that in spite of the fact that 


the ‘stem and 


accordance with its own genetic constitution, of the Genetic con- 
of the other parts. genes: for ‘resistance in the Chinese stock or 


di 
j to 
ited to the cell of which they form a part. These results are 


GEN ‘TIC ¢ “ONSTIT UTION AS A F, FACTOR IN DISEASE AS 


entirely harmonious of of Patterson27 and of Gowen? who have | n 
in their’ work on eye color in Drosophila that the effect of a somatic mutation _ 


by x -ray is limited tothe altered cells. 
In animals it is difficult to obtain two genetic constitutions fused 


igle harmoniously functioning whole. _ The evidence from studies in 

aaa favors the conclu: sion ‘that the somatic cells are identical in geneti 
constitution, et it has pcasible to show that when certain types of 

: chromosmal reorganization are produced by x- “rays, the somatogenesis may 

occur in such a way as to produce two or ore: genetically different types of 

29 as shown in Figure 5. The mosaic pattern is shown te the two shades 


4 
10 ‘ 


ierent calls which 


colo or in eyes, of the v wings, wing veins bristles in 
the male. This ‘mosiac condition pervades the whole body. In the males a 
where the testes and Malpighian tubules may be made to show color, the mottling — 3 

rought | about by | this dissimilarity of the cells may be seen in clear relief. 

In every case, the mottling is limited by the cell boundaries, the character of cach 

cell being determined by ‘its own gene tic constitution irrespective c iat 

The degree, howev er to which the organism will be a ‘mosaic of one or the © - 
other types of ¢ ell c can be controlled experimentally since the ratio of ‘normal _ 
to abnormal, walle can ate decreased by the flies a att a tow wered 
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nese 
we 
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that 

tops, ae 
om 
their 
bare then, happens when the portion abnormal cells increases within the 


Ss 
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is extreme The vite! fanctioning of the organism as 
_ whole can be interrupted i in varying degrees by a mosaic of genetic cons stitutions. 


= 
1 organ? | ‘Cases in "which | all of the cells in the animal are oi “such an 


are to be lethal. Is this constitution likely 


to cause death if it makes up up p onl 3 part of the cells, and if normal ones are 


. _also present to carry part of the burden of life functions? m” 


hen the proportion of abnormal to normal cells becomes large in flies 

to low ‘temperature, the ‘males die and the ‘number ‘of females is. 
reduced nearly to half the normal centrale. Furthermore the surving females. 
are debilitated, sterile in ‘many cases, and live but a short time. If now we 
reverse the picture by keeping the flies at the higher temperature throughout 

their life, the matting greatly reduced; the males live and breed and the 
females are essentially normal. Entirely similar results: were obtained 
the extent of the mosaic was controlled by the presence o or absence of an extra 
-chromosome. It that a mosaic of abnormal vs 


lf the mosaic is. extreme, death ensues if less severe, pathological conditions 

follow. The effects here observed somewhat similar to those noted by De emerec™ 

in which he showed that cells homozy gous for a deficiency must be so phy siolog- 

ica ally defective. as to ) die. Such | instances I shall call the fourth | type of eet | 

of the genetic constitution on pathology. — - During development the body, due 
toi its inheritance, may become a a mosaic of cells, some ‘normal, ‘some WRaites 
the morbidity and mortality increase directly with ‘the of 


STRUCTURE OF THE GENETIC CONSTITU’ ION 


foregoing analysis shown certain genes Produce profound 


effect on embryological dev elopment and survival during: adult life. a ‘These genes 
ar are organized into chromosomes which appear to. carry “most, if not all, of the 
oo inheritance. _ Their significant influence on disease invites an inquiry into the 
number of genes which are thus gathered t together and reaction: give 


= Genes may be classified from several points of view. _ may be vital, 


necessary to life, | or lethal ; their effects. may be external and visible « or internal 
invisible. Phy ‘both members of a wed have to be 
in order ‘to produce an effect, the gen 


is true also. for by x-1 “rays from 


a of (302 sex- linked genes mutated from wild stock and having a sufficient number 


of progeny t to determine their lethal eflects, 225 or about 75 percent wert 
~ completely lethal. L ess than 3 Percent gave to their offspring a viability ap- 
- proaching that of the wild type genes from which they mutated. a Out of the 
total of all sex-linked mutated genes, 364, forty- -four produced visible effects 


Rey, and had a a viability « of 20 percent or more, a ratio of 1:7.3. Muller has p publis 
data leading to a mutations — were produced by 
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ely and a ratio of 1 T his somev than an 
ares in the writer’s experiment but it also includes a greater number of mutations 
La 7 in the group which survived. The ‘elegans: in these expe me s were all con- 
visible mutations of 20° Offer a means by which an 

ales 7 estimate can be made of the total number of genes within the sex- -chromosome. 
‘el These yninimum numbers would be 132 for the writer’ ’s and 120 for Muller’s data. 
out : The numbers of sex- linked genes of the recessive lethal type would consequently" 
the be 7.3 x 132 or 962 for the writer's and 120 x ¢ 5.4 or 648 for Muller’s s data. 

shen ‘Besides these methods of estim ating the numbers of gene loci in the sex- 
xtra chromosome, Demerec®® ° has introduced another of merit. is This method attempts 
to determine frequency of muti ation for when they are 
rate was to be 2.46 per 10, 
aS a 

ions, 

tions 
rect! 

olog- 
ffect ome loci an organism’ may be estimated It ‘suffices ‘to 
due assumptions the numbers necessary to this small fruit. 
rmal, J fly seems to be not lo ower than 2,000 nor more than 15,000. The magnitude = 


of either of these numbers is entirely sufficient to show the complexity and 
importance of the genetic Constitution to the organism. — Possibly all o 

loci, with their contained genes, are essential. Certainly the rarely c occurring 
natural mutations or the more rapidly produced mutations due to x-rays show 7 
that but 8 to VV percent of these mutant genes are capable of supporting life. 

The other 83 to 92 percent “produce lethal effects on mutation. _ The fact that ‘ 
every cell making up the body may have two to fifteen thousand distinctly as 


different entities capable of ‘causing death on mutation is further ev idence of 
the intricate balance which nature has established between the organism and “a 


abl on i 
its Equally impressive i is the fact that individual genes 


not to “exceed 16 em. 3 in size and very” “likely” are no larger 
1 x 10°18 cm. 3, a size comparable with that of large protein molecule ue 


f disease causation 


resent 


rember 
may 


have had their Proponents. In one case the constitutional origin of disease 

omium. fe Was stressed, at another agents ; of environmental origin, and possibly earliest of 
p 


number all contagions or pathogens. — Yet by themselves no one of these principles 
t wert seems adequate. “Disease appears 1 rather to be the 1 ‘resultant of the interactions 
ity ap- of all three principles. The evidence presented in this paper suggests the manner 
of the in which | one of these the genetic constitution, influences the end 


uced by 
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XI QU. ARTERLY 
‘fasting ‘disability results ; ; (2 ) the segregation of genes for suscepti. 
bility or re ‘Tesistance to disease initiated may be esponsible fi 
immunity, y, morbidity, | or “mortality within 


or 


the morté increase vith the proportion of cal 


; Two thousand to. fifteen | tho ousand genes appear necessary to the development. 


and functioning of an organism so small as the fly, Drosophila. A change of 


; any one of thes se genes by mutation is lethal in more than 80 percent of the 
ta, 
ases. The proper association of these genes in balance is ty 
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which are facing . the: . country” at those points at which science may offer hope 

- Under these circumstances it seems to me certain that scientists will have. to. 

play an even more important role in the future than in the past. The problems , 

to be solved are more complex, greater intelligenc e is needed in hz andling them, | ; 

the ‘scientific approach. rather than the political or opportunistic approach 
demanded. ae hether directly in the government service, or indirectly in univ er- 

sities or industries of the country, there is no doubt but that men of the type : ee 


found i in the Society of Sigma Xi will ample scope for their efforts and 
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; ox In inviting me to address you, ese exercises 
should be looked upon as part of Commencement and. pointed out that it % 
the one part thereof in which the voice of the college proceeds at length. Such 
an invitation to proceed at length is not to be taken lightly and I Presume that 
one should use it i in the manner that most adults are expected to, namely, to 

give some words of advice and wisdom which y you would car ry with you for 
- the rest of your days to help in avoiding some of the inevitable and horrific 
pitfalls of life. But after listening to a member of this | student body, . a short 

time ago, expounding the views ofa really thoughtful - student: on the subject | 
of advice, one hesitates about plunging into such a field. Still, apropos of that, 
P and recalling that this is to be considered a part of ‘Commencement, one may, 
at least, , call 2 attention to the fact that advice makes t up an important part of 
our lives from beginning to end. — Older folks give it and receive it about as 


as younger ones it and receive it. chief difference appears 


to be that the older one becomes, the more readily does he receive it, listen 


atement_ as that with an 


went | to ) the president and complained of this and “criticized me listen- 
ing patiently for a time the finally exploded and blurted out, 
“Who do ™ think are? you think are the: ‘President of the 


“Why, of course not. 


d “Well, then stop talking like a fool.” amt rary 


al Now there may be several reasons ‘ae we consider pow incident amusing. 


- But is not one of the reasons this, that we recognize it a as sO “uncharacteristic ot 


men. who hold. ‘positions of responsibility ? They not only welcome, 
they give the greatest consideration to, criticism and advice. They are .n 


reves. 


, so much for the subject ‘of advice. "a going ‘to try to refrain 
oh, from giving any today. And to change the subject s suddenly : Has it _ 


aS occurred to you how many well- known objects and ‘many familiar ideas apnea 
ar a ‘unsearchable when we look them in the face? That I am “I” to 


myself and “you” to all of you, who are each of you “I” to y yourself ‘is on 

contemplation, as has been pointed out t by many a ‘Philosopher, a disturbing cir- 

‘cumstance. ‘That 2x3 =3x + b=b b+a a appears so simple and 
_ axiomatic til it is subjected to analysis by the trained mathematician. 9 


a We ere it ‘not, as some one has pointed out, for our almost unlimited capacity 
taking for we st should ourselves es encompassed by 
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mysteries vhich might oppress hearts beyond endurance did custom 
and incuriosity veil the shallowness of our careless knowledge. Indeed, 

aa at times, definitely ‘shut: ourselves away from too critical examination of 
“the me any incidents which come within our purview day by day, and moment by 

moment. Fortunately. this is not difficult for most of us who are so inured to 


ncuit 10 


personality and to the banter of the marketplace that we, no doubt, err over- 
i On the other hand, aj again, as has been pointed out, there have always been 2 a 
to whom these commonplaces have not seemed ordinary have 
‘looked beyond and bene eath the surface. Through then m ou cnowledge 
vision of man, and the universe of which he is a part, have | grown, from century 
to century. Roughly we may classify them as poets, oe leaders, mo i 
story tellers, philosophers, artists, scientists, inventors. are ¢ 


and pointers- -out. What eludes the attention of others. catches theirs. — Thy 


see where oth ers are blind, and hear where others ; are deaf. a hey point out 


profundities, complexities, analogies, differences and dependenci ies, where every- 
thing seemed as clear asa cloudless sk sky. 
a In the foregoing c categories the group which we call scientists, has played 
an increasingly important part during the past 200 years and as a result of a 
the: so-called “scientific method” has contributed amazingly to almost every 
sphere of human thought and interest. So ‘successful has this” method been 
that many feel that statements regarding our environment ok regarding man 
himself are of little value unless sanctioned by ‘science. The term 1 “scientific 

method” can be described in many ‘different ways but one of its characteristics, 
‘it appears to me, has been i its endeavor to carry on work in an impersonal way, 

independent of the observe As though, in fact, man were not present in ‘the 
_ niverse. _ The attempt has been to dehumanize science and it has led to 
_marked success. . But of late the question has been arising more and more 

_ persistently as to whether our physical observations may not actually fail to a 
"represent reality; whether in spite of us they do not rather merely reflect _ 
_ personality, reflect th the mind of man, giving back to us in tautological form ‘the 
assumptions or axioms which we introduced at the beginning. there not 
- danger: then, some Say, that the dehumanizing process has gone too far and that 

ze knowledge, or rehumanize science at least ? Is it n no 
pails: that 2 at t least i in the field of the study of man and the nature of man w ty 


wt 


_ have, in our concentration on certain viewpoints, been | overlooking: oth 
important views ? _ Does one really ea his feet on the — when he trie, as 


do many scientists, to expla 
‘istic or mechanistic basis? 

it It is peculiarly th is qu det man and what he be going towards, i 

is going towards anything, that should engage the _ attention of penta of 
thoughtful s students an 1d I would therefore address 1 myself to it this morning. . It 

is with a considerable we feeling of diffidence that I do so because from it scientific a 
- Point of of of view this is especially. the field in which the biologist and the p psy sychologist 

are supposed to speak with the voice of authority. — On the other hand it is a 


one of those questions that affects intimately the philosophy of life which io 
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ach ¢ one of us must formulate for r philosophy may be a formula. 
n caref ful: "study and long thought, or, ‘it may | be based solely on 
at hills contacts with life integrated over ‘the number of days we have 

ived and the ordinary experiences crowded into them. _ The fact that in the 


atter case it has not been a conscious building of a philosophy does not make 


a 


it any less important, at least to the individual concerned who must Conduct 


his life in accordance with it. It is the kind « of question on which each of u 


feels entitled to. to an opinion just as each | of us feels entitled “to, in must 


have, opinions on money matters although we may not be bankers; or on social 
proprieties although we may never have read Emily Post. 

? a Well! it is on this basis then of being neither a biologist nor a psychologist. 
7 but merely a physicist and yet having certain views, that still 1 venture to 


“approach the of future ‘of mankind, _ risking the charge of 


Recently one esteemed here on the subject of 
, that the human race 
as ‘wot 1 changed for an time in 1 the past would not change 
-- in the future. — (The at life for the human race consists in generation following 
generation . with no intrinsic change in physical or “intellectual capacity but 


~ solely with an accumulation of knowledge eee up in books or elsewhere 
which may, perhaps, lead succeeding generations to ac act, not with ‘more wisdom 


or intelligence but merely with more discretion because of more informa 
1 


at hand. In other words, human nature does not change. —. 


Now I am aw are that there are many scientists, psychologists and_ 
who agree with this view but, if I read correctly, there are also many who do 
not. . To me, it is a frankly discouraging and even depressing outlook, “ as 8 cold 
blasted hope. we. To many it seems to take away much of the objective. and 


joy of life and makes it cheap. | It tends towards a cynicism ‘en the part of 


some which anything but healthful as for instance when, moments of 


essimism, they say, “W ell! human nature never changes.” 
a Can we find that their outlook is really justifiable ; justifiable on a sc ientific 


basis, using” ‘such scientific it information as. we possess today? should, like to 
bring to you o or © remind you of some of that information. © _ For that we « can, of 
course, look only the on add to it a little of recent 3 and 


‘it Bottomless indeed, ‘if the we mean is ‘the past merely of 


the life of mankind, that riddling essence of which our own normal unsatisfied 


existences form a part ; whose my stery, of course, includes our: own, and is the 
and Omega of all of our lending burning to all we 


vings. = or the deeper we sound, the e further 


orld 0 of f the past we probe and press, the more — find 


ons of humanity, its history < e reveal them- 
mattes to ‘what hazardous det out our 


are ‘the right words, for a kind of game. 
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7 
when we nah sais asia new reaches of the past still open out—as happens 
to the coastwise voyager w ho finds no end to his journey, for behind each head- 
tand and clayey dt dune | he conquers, fresh headlands and new distanc es lure him 


matter ter of evolution comes | in. “Not that will argue on man 


ascended from the monkey or "descended from. the angels, but ‘rather we will 
eae’ the statement that the principle of evolution is accepted diierdl TI shall 


assume that it is But, to me, the thought | of evolution ca carries: with it the 


idea of change, for better or worse, of movement, forward or backward. Is the 
- human race | free from ‘this? Surely it developed either by “perceptibly large 


oF smz nall steps, by one method | or another, from “something dit 


artistic set nse, moral “consciousness. any reason to this 
It may be that the marked difference of expression is due to the magnitude 
of the time elements which are being considered. “ It may be, for example, 
that when people ‘speak of human nature not changing, they have in mind a 
here : period of some three or four generations. But obviously, this is entirely too 
in short | a time from which to draw any conclusions. I should say that the 
cin ; shortest time which need be considered is a matter of one or two thousand 


years, for let us bear in mind that the 2,000 years of the Christian era, which 


hers, seems so long, amounts to only about sixty ‘generations ; and sixty gene rations 


has 1 not t changed. in| ten enty thousand years” and wach ‘te 
Now I seriously question the basis for - such statements, for hat t do we actual- 
ly know of the int imate thoughts and intimate life and inti sro perspicacity 
ntific any group of of 2,000 years ago? Dow re well 
ke to 
of 
n and 
yo wondered the teal) thoughts were of our own 
sisfied & recently as 100 years ago and how eagerly we question. a person of “the a 
‘5 age of eighty or ninety to le arn what people were really like in his early years , 
And how inconclusive and unsatisfactory their answers are as applied to. 
question we have in mind. If that is the situation now, what must it be when E 
we talk of people of 2,000 years ago; monegh still more, when we talk } ie 
ings of 10,000 | or 100,000 ye years ago? - Interesting and important as are the te 
historical records which we a of the people of 2,000 years ago, how meager _ 
they are after all, and when it comes to those of the | longer period, we app: arently 
have little else but a few cag of skull bones, some teeth, an occasional thigh 
bone, and some implements, from w hich to draw conclusions. “hei w ould submit, we 
which, then, that all of f our ‘records are entirely too meager to: serve as a basis - for a a 
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categorical statement that the human race has not changed appreciably in jj; 

intimate thoughts and | in ‘its: mental capacity in any period so short as 


’ Ont the contrary, the sects of evolution would lead us to believe ia ind 
human | race is not. any more static than any other form life. In ‘Gi Bu 
‘ag connection I would quote Dr. Hrdlicka of the Smithsonian Institute, when, in 7 wo 
_ speaking of evolution, he Says, “There is no indication that there will be ay J hk 
perceptible retardation in mental progress and physical evolution of civilized Gg 
it man during the next few thousand years. Man is still as plastic in body and - cat 
~ mind as he ever was, f probably more so; he i is still struggling — , : the 
though controlling it more and more every day; and he still changes.’ x Ff pel 
Be me, this point of view is an important one. it is Sapepeaging and, at 7, 
_ least until. lam compelled by ev idence to accept another. view, I should prefer” me 
- a general policy to adopt that one > by which to govern my life, which is the gr 


rs . ersonally, I like to think of evolution as not merely @ process | but a broadly 4 
~ continuing | process, starting | from ‘some elementary form of life and coming up 4 
to an important stage when, for some reason or other there &, developed, shall “ 


say in na turtle, the beginnings of a cortex in t the brain. This particular 4 
oe phenomenon of the land turtle which has a cortex and the \ water turtle which a 
et, — does not, is one which has been most fascinatingly described by Dr. W. R. : 

WwW hitney, one of the trustees of Union College, in an address which he al 7 


believe the Union chapter of Sigma Xi just a year ago and I would commend : 
a From this beginning of a cortex there has continued an extended ani 

amazing evolution up to the present stage in mankind which, in all mportesty, we 7 
oat. take to be the highest development | found in any form of animal life. Can we §g 
believe it has stopped? If so, why y? Has nature ex exhausted 


ig of her past methods and has she no novelty for the future? Is it not much E . 
* more justifiable to believe that evolution and change are to continue in the Bal 

I trust that these remarks. do not hed: to ‘the impression that I am ignoring Fe 


=. the significance of the constancy of human nature. Quite the contrary. - 1 would 
agree that - it is nearly unchangeable but - not quite. i It is that degree of unchange- 
-ableness, call it heredity if you wish, which is the source of stability and 
strength of the human race, which keeps it from fluttering around in response. 
to every current and eddy, good or bad, like a weather cock. It is the very 
salvation of the human race. Let us not fail to recognize that each mew genera-_ a on 
tion must start at about ‘the same_ place a as the “previous generation, but for 
our purpose it is sufficient and very precious if that new generation can start 
only slightly ahead and go only slightly further, for then the — aes 
over a long period of time, become of ‘controlling importance. 
And may not this be the | answer to the statement so frequently made, that 
” Christianity has been a failure? Who of us has not heard the man who it in one 
breath says: “Human nature does ‘not change,” " and in the next, “Christianity 


5 isa iailare because in in 2,000 ) years it has not produced a ‘spiritually perfect race 
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tion could start on a lev rel of spiritual and moral consciousness and uunderstand- 
ing, where his parents were at the time of his birth, then Christianity would 
indeed be a fa failure for not having produced a better race in these directions. 
But, each generation must s start from at least nearly the same plac e, and 

would say it is sufficient and very precious | if ‘each generation | can start pg 
‘slightly ahead and go only ; slightly further than its immediate forebears. ae 
— Itisw ith this in mind, as one looks for changes i in the phy sical c or intellectual 
a the spiritual life of a group of the human coy that the two 


| 


ground i in ‘the of and \ which we we ‘may call the of determinism. 


tement I quote as follows: piper 


‘We ought then to regard the present state ¢ of the universe as the Bi 


effect of its antecedent state and. the cause of the s state that is to follow. — 
An intelligence, who for a given instant should be acquainted with all 
the forces by which Nature is animated and with ‘the several positions — 
4 of the entities composing it, if further his intellect “were vast enough to 
7 submit those data to analysis, would include in one and the same formula > 


the movements of the largest bodies in the universe and those of the 


lightest atom. Nothing would be uncertain for him; the future as well 


as the past would be present to his eyes. The human mind in the perfec- an 
- it has been able t to give to astronomy affords a . feeble outline of hl 


intelligence, its efforts in the search for truth, tend to 
approximate without limit to the intelligence we have just ianabanl” 


much According to this principle, the future of every piece of matter, _ organic 

n the inorganic, v ital and ‘non- -vital, is clearly and definitely preordained, the 

situation ‘throughout | the universe for large” bodies and onal being at any 
orig moment precisely determined by the circumstances immediately receding, and 
would they, ‘in turn by those preceding. the w future: as well 

y and by a sufficiently paw aie’ Every act of every individual is preordained. 

sponse Now t this. principle grew up as a result of the discoveries and formulation. 
» very fe laws ins the most ‘materialistic of the sciences, namely the field of what we 

enera- now call ‘ ‘Physics. But the principle has permeated all lines of thought, 
ut for § scientific and | otherwise, and has been very powerful in its influence. In the 

1 start 4 a of religion, for instance, it has played an important part under the name. 

“pre- ~destination.” Under it there seems to be no room for mysticism 
ate or religion or life. - “Nature o or God is - simply turning over. the pages of a 

story written eons ago or cranking a mechanism to make stars and planets 

move in predetermined ways and human puppets to dance_ on the earth. 

To be sure, there. were muiny who, although unable to disprove the ‘principle, 


were unwilling t to accept it because of its repellent implications, especially in. 
the field of ‘personality and ‘the spiritual life. But a dyed-i -in-the-wool scientist 
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a particles, the laws of ave ages and probabilities indicated a very high likelihood 
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vell avoid it, Some endeavored | to position 
| been at 
‘inorganic “but that in the field of organisms, especially j in If v 
human race, there was some principle which was not subject thereto and which 
‘left room for the play of free will. _ They were in a very difficult Position, for. 
they rathe er to believe that a man can think what he but can “move aggreg: 
lips to say only that which the laws of physics ‘preordain. within 
i Beginning about the middle of the last century there was developed a branch powert 
of science known as thermo-dynamics in which the theory of pri dbability came -Laplae 
play an increasing part ‘until it encompassed the whole field and we now more t 

recognize that that important field is nothing much but a matter of probabiliti _astron 
It became increasingly evident that in some fields, at least, there ‘were no cer- 


—tainties or laws of certainty but that if one were dez ling with a large numberof = EE 


relative 
measur 


parture 


In spite of these developments i think a is fair to say that up to ten years 
o every phy sicist of repute” was, or believed himself to be, a dete rminist, at 

rate as far as inorganic phenomena are concerned. ae a about that time 


given” 
Uncertainty. We know it now to be related to that uncertainty already recog. the w 
7 nized i in the ‘field of thermo- -dyn namics. _ Let it | be clear that in speaking of this J further 
we ore not referring to imperfections in our or in true a 
But th 
mechanics of f any body the quantities we usually desire to measure are ‘Position reject! 
and ve velocity. It. develops” ‘that we can determine the ‘position of an electron Quite 
ie as hig h accuracy as we wish but in that event we know less and les “remar 
about its velocity, or ‘we may measure its velocity. with “accuracy, but 
only by “sacrificing knowledge as to its position. If, for example, we desire to | 
_ know the position of an 1 electron to O01 milli: meter “we cannot by y any possibility 
find its s velocity more accurately | than within about 100 ‘meters: or 300 feet 
per ‘second. if we are satisfied to kn Ww within 1 


OV 
then we can, with “perfect” instruments, fi 


1 meter er second The more accurs qu moral 
Limeter per second. 1 det antity the Iss 


accurately can ¥ we determine the other. 


desire but we can never ge rid of i y were 
get 1 of it, we w a definite 


quantity the value of which is related to a well-known of nature, ‘is con 

We can see better w no this is so if we note that in order to locate the posi- 
tion of an electron. we must make some observation on it. ain We might, for 
example, look at it with a “highly. ideal and powerful microscope. But such 

an observation would be possible only by “reflecting light from ‘the electron 

and in the e very process 0 of ‘reflec cting. the light into the microscope for us the 


; is deflected by an unknown amount which thus renders its exact 
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position uncertain. and every other observational have 
been able to conceive turns out to be subject | to an analogov 1S certainty. 


Tf we deal 9 with large bodies instead of small ones + the uncertainty becomes _ 
‘relatively less important because of the size of the quantities which we are — 


till resent and some ‘what larger, for he t Vavior is 
measuring but it pres Sor rewhat ge the behav the 


aggregate of that of the molecules of which it is made. Because 
within the limits. of this uncertainty, it is impossible for any mind, however 
powerful, to tell whe at will happen even though he has the “initial, ‘data which 
Laplace assumed. It. would be impossible to predict the future with a 


more than a deg "gree of E 


yen in the motion | 


experience that we can with a degree of accuracy, we now know we 
cannot make with absolute certainty. likelihood 


Now eve ery Physicist and philosopher who has ‘considered this. principle 
recognizes that former laws, which we thought. to be deterministic are not so 
but appeared to be so only because our measurements were not sufficiently, é 
precise to note the departures s. Our point of view in this: respect has | had to 
‘be radically changed, and this new outlook has been a great awakening. y It has 
“given an entirely different appearance to the universe. As Hermann W eyl, 


‘the well- known relativity mathematician has said: “must await the 


further development | of science, perhaps fo 1r centuries before we can design a. 
true and detailed picture of the interwoven texture of Matter, Life, and Soul. 
But the old classical determinism of Laplace need not oppress us any longer. a 
Predestination and preordination are dead. _ And let it be emphasized that this 

rejection of determinism is in no sense an abdication of the scientific method. _ 
Quite the ‘contrary, it is a fruition thereof. It is not, as some have facetiously 


remarked, a case of § going off the gold standard. ‘aaa 


— Twish I might Gacuss further th e details of this Pr rinciple of Indeterminac 

just as a matter r of phys sics, but the brief 1 time at our disposal does not permi 


| would ask you to accept it and to look into ‘it because it will undoubtedly 
play a great part in n our future outlook on life. age 
a question of to us is, whether t this principle of indeterminacy 
is is applicable those aspects s of life which w we call the intellectual, spiritual, 


moral che It is that the greatest caution would be oun ‘in applying | 


the "Principle to other than the field of f non-\ -vital matter. And just as there 


— some, who, in earlier days admitted | determination as far as non-vital matter 


is concerned, but hesitat ted about applying it to living or conscious matter « or O 

consciousness itself, so there will be some now in this new period wi 

admit the ‘principle | of indeterminacy as: far as non-vital matter i 

but will doubt its application to life. Scientists have been con: 

question profoundly and w with 1 caution but the « drift of thought has been pronto 

- toward acceptance of its application in all things relating to the universe. T i? 

fact that it must be so is excellently set forth by Sir Arthur E aatagion, in hi 

Tecent book, New Pathways in Science.” 
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free will, which for years ues denied by the he 
highly debated in th the field of philosophy. 

Os But the important ‘point, for us ‘this | morning, is the fact that if the ‘oii 
is applicable it is impossible to predict what the future of the human race may 
be. . While i it w would be as crassly unintelligent to 0 ignore > history as it would be to 
now ignore the so-called laws of physics, still, having ‘made a “prediction based on 
_ history, we would have to recognize that the trend of human nature may” 
at first slightly later’ very far from that prediction. he future j is 


never entirely detached from the past, but neither is it ever entirely determined i ; Hrdlicka 
SS 


due to w 
and that the same to tha in a gree 
" which we call personality or ego. If personality or ego is, indeed, made up of J the geoc 
pe many individual things or particles epuvelent to molecules, as is the physical with wh 
body then this contention | may be justified. , But t again, as Sir Arthur | points re - of these 
there is no reason to believe ‘that personality can be divided into parts. It 


me it seems 
is more probable that personality must be lool,ed upon as a single entity such im has the 1 
ingle atom or "electron ; and as I read the present trend in psychology, it on in thi 


appears to me ‘that emrehabaticte: are coming to look on on the ego as a unit and = Toda 
not as an aggregation of small entities. If it is of unitary nature it is pre- desire to 
subject indeterminacy of behavior | as “great, relatively, as fora of conti 
- Now I refer to all this rather abstruse “matter not sO much for the purpose HM for the | 
xpounding the ‘principle of indeterminacy v with its implications of free will, habit of 
4 but rather to point out the fallacy of relying any longer, because of its alleged | We do | 


position in physics, on the principle | of determinism in any field of human of hima 
interest and the graye danger of theorizing on its basis. is helpft 


= Formerly many have had to base any belief in a rising mankind on faith me 86 And 


a if it comes. to faith there is about as much room to believe one thing a as ME ideas bu 

another. that event I would prefer to take the more beautiful and optimistic importa 

one. Now, howev ever, with what seems to ‘some a return to freedom of wil  controlli 
in its higher | sense and nothing to deny an indefinite evolution, there is a a lifting the 
of a burden from the mind and the heart which gives renewed hope. imbued 
Well! at stage I'm reminded of the darkey preacher who was asked substant 

how he prepared his sermon. He said: divides my sermon i into” three pa pars; Is sa 

ble that 

what I is done told ’em.”— polite way for ‘the last part is say 4 “And now com 

to summarize.’ sal That statement will be received with satisfaction for it isa 7 m called t 

Promise an mination, we should (Say, high probability’ trary tl 

can assi 

i Eacl 


ill to th 


— 
should assume the human rr. race has “reached a ‘static ¢ condition. 


rm all, when it is recog. 
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The to be that the human is flexible and is 
changing. It may be nearly constant but not quite. 


3. No part of the ‘universe, including mankind, need any longer | 
upon as subject to the laws of determinism. 
4 ‘It is difficult to see I how personality or ego » can be placed outs _ oa 
Va : This ¥ would seem to restore freedom of will and put back into 1 


that mystery which science was said to have removed some decades ago. : 
one more thing to bring into picture. In my quotation 
Hrdlicka he said, man is ‘still ‘struggling with environment and controlling it 
“more and more ev ery day. T he rate of increase of control has been phenomenal 
during the past 2 200 years and especially during the past decades, chiefly 
® due to what we call the * ‘scientific method.’ ’ Asa a a result of this we are living 
Bina great epoch, as great as that of Copernicus which led to the overthrow of 
the geocentric outlook. This present epoch is” extraordinar yint the rapidity 
with which new conceptions are being introduced and the profound influence a 
of these conceptions on human life and conduct. And ‘most of all, 


yer 
it seems to 1 me that there has come and | is 


q Today, as a result of the work i in the pure pers the ‘ 
desire to know, we live in an epoch of two ideas. One is that of the possibility 


of continuous | progress. The other is ‘that of ability” to control 


determine to a large extent his own destiny . the idea of his own responsibility 
ior the kind of external world in which he liv es. . We have been forming the 
habit of looking o on ‘everything as not finished but as in the process of becoming. 
We do not know what man is to become and there is much we do not know © 
of him as he now is, but he is a creature of whom we may say that ou our k know hedge a 
_ And what is our part in this? The tendency of people is to listen to such 
ideas but to assume that they will take care of themselves or or that others in ‘more 
important places will do something about it. On the contrary this idea_ of 
controlling our destiny, 1.e., shaping the evolution the race, is depe dent 
‘the actions of large to the extent that large ‘numbers are 
J 
mm imbued with the same idea, and consciously s0, the change will be the more a! 


; say change, for it n may be either | progress or retrogression. It is not inevita 

; ® ic that evolution shall be towards betterment. The doctrine “I Let yourself go, a 
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commonly preached during v Canby, “speaking here recently, 
_ called the “Decade of Youth” can lead to nothing but catastrophe. On the con- 


can amare ‘that the « change will one of 

Each in his own way, by his life and his character sere a 
il to the sum total of advance or retrogression. — % | And what an interest, \ what a 
zest it adds to life know wh ‘may wish we are 
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. . tah We may preface our discussion of some of the more recent a anc es >in 
= “research by a very brief de -finition of cancer which was given in in sre as ae 
“Biologically, cancer may be idered as consisting of a mass of 
tissue of local origin manifesting uncontrolled and unlimited growth. The 


problems of its etiology are, therefore, ~ masa — of the factors cans 


ing, limiting and directing cell division.” = 
It is, in a way, unfortunate that everyone uses ouch a term as “ OP A to 
7m, “describe this term indicates nothing whatever to help us 
in mind | the f fundamental characteristics | of the phenomenon Ww hich we are studying 
In spite of the somewhat childlike psychological processes involved, there is 
real value in using terms which. help us to keep constantly i in ‘mind the nature of 
w rhich we are ing to ze. 
in York the suggestion was that ‘the phrase 
histo dlasia” ” be employ ed in place of the term “cancer.” 
histo be emp! place of “cancer.” 
The term “histoplasia”™ is in geod use both medically and Ti 


= or “above the law, in the: direction ¢ of assertive action. .” It exactly describes 

— the definitive character of cancerous ‘grow th as distinguished from that of benign 


tumors, or of orderly tissue formation during ontogeny. 


In biological research therefore we are studying the factors ‘that cause or 
allow “hy hypernomic histoplasia’ ‘—the formation of tissue, outside the law ai 
ontogenetic pr: processes or of g grow th control, w hich commo nonly characterizes 


‘HE NATURE OF 


‘Since the process of hy pernomic histoplasia a reaction and utiliza 


ages: characterized by the most effective expression of well- integrated 


ti physiological individuality | are those most free from signs: of any insurgent local 

43 growth process of any kind. This. period may be looked ‘upon as that with the 
most clear manifestation of centralized control. radually acquired 

during adolescence and lost again “during senility. 


* Address at Xi initiation, ‘Brown niversity. 
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SOME RECENT ADVANCES IN CANCER 
Be 
B. Jackson Memorial Laboratory, Bar Harbor, Maine 
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ception ot natu 
constantly in mind if we desire to caching in even an elementary way, the | 
under which occurs—and a Clear 

‘+ measurement of the degree to which centralized control of any single 
Rs: process is ¢ effective, is the extent of variation in the expression 
that process, within animals of similar | genetic saeco kept ite as nearl 

as possible constant environmental conditions, 

i _ Preliminary data on litter size in mice and on the amount of crossing. ea er in 
Drosophila were presented i in a brief note in Science in 1933. - Later — 
continue to offer ev idence in support of the conclusions ‘then reported. Certain 


of these may, therefore, be profitably repeated, as this time, as. follows: “ae 
‘Individuality in mammals and probably in a all higher animals, isa 
‘relative term with a well- durational 
Within genetically” comparable material, Variability in form and 
function is greater in the very young and in the very ‘old animal than it is 

in those which are in the height of reproductive efficiency epi i a, 

Measurements of simple increase or decrease in function ar are 
sufficient to give a complete picture of the nature ure of individuality. meas- 


i. . Senility is not simply a ‘major involution’ but rather ‘a period at 


ogical phenomenon 


Te these facts know that the distribution of hypernomic 
histoplasia bears a very clear and striking relationship to the age of the individual. | 


_ Without taking time to discuss this matter in detail, it may be stated that 
adolescent or old individuals are are more apt to form tumors than are those m the 


of ‘their eproductive is in both 


means s that hy pernomic histoplasia occurs chi chiefly at those - periods 0 of the dev elop- 


ment tof ‘the individual when centralized control is wenkest oad variation in the 


Tight oa the € origin of hy pernomic :histoplasia will be obtained by increased ey 

edge o of the factors that cause and a accompany this decrease in integration and 

effective organization of the individual. Some ¢ of these may next be considered. 

There are two groups of factors which contribute ‘to ‘the appearance of 


tumors. Te first of these includes what may be called the saci ot factors; 


— 
if 
— 
siice hypernomic histoplasia @ccompanies manilestations denoting a weaken- 
an 
a 
soup, it is obvious that only the actual nature of the tissue itself can be con- 
cerned; in the second, the irritants may be either external, internal, or both in  — ae 


. effect must have become internal i in nature before the substance of the cell reacts” 
such a way as to free it from controlling agents. ps! The relationships between 
i the two 'ty pes of factors are ‘undoubtedly | complex. This makes it very dificat 
= to distinguish them from one another or to evaluate properly and accurately 
ies. beginning in oe direction has, however, been made and can be briefly dis. 
es has be en recognized for some years that different is strains of mice 
exhibit and widely div ergent degrees o of tendency towards hyper. 
“nomic histoplasia. This fact rests on a firm foundation of rests 
obtained by Tyzzer, ] 
their various foundation stocks to s point where genetic uniformity was obtained, 
ray Asa result, the outcrosses ‘made by by them between strains supposedly high in 
— “4 hypernomic histoplasia and those low in this process, lacked ac curacy and definite. 
a . The completion ¢ of routine inbreeding, continued over a long period oi 
time, is the result of a dull and 1 uninspiring process. It delays the opportunity 
to make interesting outcrosses and thereby postpones the more important and 
significant + results. ‘It cannot, , however, be safely omitted if if we are to » obtain 
predictable ‘results which are capable of repetition. 
F For this reason, it has seemed wise to devote a period of years to preparatory 
~ and preliminary w ork in the | genetic c purification and simplification of strains. In 
— 1930 a number of inbred strains had reached a ae. approaching theoretical 
homogeneity | Sufficient te to allow th their use for outcrosses. — od 


origin. . Iti is also clear that, no matter w hat the origin of an irritant | may be, its 


geneti 
is 
them 

Th 


follow 


Focussing attention particularly” on tumors. of the | mammary glands—the 
ey commonest type of neoplasm in mice—several outcrosses between “high” and 
‘ae We may especially consider the one of these in in in which ‘the difference b _— 
“the parent strains. was ‘number of progeny. ‘obtained was the 


a a The strain, high in ies of the me mammary gland was dilute brown i in color. 
= It is designated by the symbols dba. | The other parent strain, in over fifty In 


= gener nerations has given no instance of a ma t tumor of - mammary gland. to an 


It is black in color and i { homie 


Since malig t tumors of the man lary. gia and never appeared i in male 

mice of either les alone were used in calculating the incident of this 7 gener; 

type of preorders experiment was carried out cooperatively by \V> In 


Murray and the speaker. the 
Since, also, pregnancy and lactation have on incidence og 


tumors of the mammary gland, virgin females. were used for tabulation. To _Statis 
produce an Fs generation, sisters of he virgin Fy females were employ ed. 


= outcross was made in two ways—as follows : 
analy: 
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results were: 
the res 


“the man 


(i-e., , chro mosomal ) constitution of the two ‘groups of virgin females 


is identical, the amount of tumor formation in the mammary gland shown by 
them “differs w idely. There is therefore some sort of extra-chromosomal 

influence present ope rative in the diffe 


results : 


(b’) 687. of which 41 or 5.96% sk 
gland. 


The two reciprocal Fis differ w idely from one another but resemble, in each 


case, their respective Fis, very closely 


This definitely indicates that the major influence on ee formation of tumors | 


oi the mammary gland in mice is transmitted to a far greater « degree leet the | ‘= 
female than through the male. . Experiments are are now under way y 


this matter more completely with the purpose — ak! 


2 (1) of separating more clearly the ecmenol and non-chromosomal 


(2) o of determining, if an the no non- manne influence 


carried in the cytoplasm of the egg. 


is this way, then, slowly, and it must t be admitted, a bit ane." we 
to analyze some of the | histogenous 


Another interesting 1g and probably significant | fa +t is the age at which t 


general types of hy pernomic histoplasia a occur, 


= 
In humans the peak of incidence of n mammary tumors is in the es a 


of the fiftieth year. Ond the other hand, the mode of the age distribution of malig- ake 
nant tumors of the digestive system is at a point approximately ten years later. 


Statistical data are never very satisfactory in a ted of me chmenamaiea and are 


here merely, to show a general trend. 4 
In mice, » how ever, the ev vidence i is very Clear that the ¥; vai ast Majority « of cases 
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a’) 113 ¥8 49 OF with hypernomic histoplasia ¢ 4 
(b’) 356 Ys 23 or 6.46% with hypernomic hi stoplasia of 
al 
af 
af 
— 
be 
“ef pall mside the peritoneum, Occur at a much later age than do those in the ie cr 
glands. This fact has, of course, been taken into consideration in the 


tested j is hat 


with the differential rate at central of various tissue systems 


lost i in old animals, 


. In these two groups, “the process is much more characteristic of old : animals th 


lan 
—— 


It seems probable that hy pernomic histoplasia is the ‘result of interaction 


between a cell and its internal environment. 


a If in a normal female animal the reproductive system is among the first ty 
age « of Colegraien one would expect ‘the situation to be favorable to 
There are ‘several pi pieces of of work by Murray and others that bear on this 
point. One has already been mentioned. It is virgin females the 
- incidence of tumors of the mammary gland is s less than i in breeding females, Iti is: 
also true that the actual ‘mass: of mammary tissue in in virgins is less. 7 It is not 
subjected to the cyclic changes of 7} pregnancy or lactation. It probably wears out 


more slowly and with less chance of the production of critical physiological 


— Male mice ‘possess mammary glands" which are rudimentary—their develop- 


ment having ceased at the fifth day, postpartum. "s They do not develop hypernomic 


histoplasia of the 1 mammary gland. 


_ Murray showed in 1927 that certain castrated males, in which the ovary ofa 
sister mouse had been transplanted, would maintain and feed the trans planted 
ovary. In these mice the mammary tissue is histologically similar t to that of 
_ virgin females. So also is their incidence of tumors in that region. —_— 
repeated the experiment using” injections of theelin instead ofa 
transplanted ovary and obtained similar results. 
: = a supplementary study, Murray removed dee ovaries from breeding female 


mice just before they reached an age at which they might otherwi ise be e expected 
to shew hypernomic histoplasia of the mammary gland. - This process both 
actualy decreased the incidence of tumors in those animals which exhibited 
them, delay ed their appearance significantly. 


ee =a Reine tends to show that two factors are at work. _ One is — amount of nar 


2. The second 
is the stimulative effect of ovarian secretion such as theelin 7 There appears 
to > be some | direct effect of ‘this: secretion | on the mammary on of 


— 


limitat 
howev 
norma 
be in 
of ger 
require 
-duplic 
work 
a gene 
They ; 
Th 
to ano 
animal 


There remains, however, the main point or the age difference the two 
— 
| 
— 
— 
— indica 
Th 
Th 
oo 
4 
| 
— 
— Pte 
| 
ra 
sucn as to encourage the appearance ot 


histoplasia 


ee Usually made more rapid by 
— “age” of gland varian activity 


Formation of = necessary "Dependent. upon certain 


minimum of mammary tissue of ovarian 


utional much by influences outside 
¥ _ the chromosome as by those 


ich 


iit 
show ‘such ‘marked of extra- are re operative 


many non- types of hypernomic histoplasia. 
he definite organ of in certain strains 


woiiiilieds paced agents, of one sort or another, are undoubtedly at work. 

These tend to limit or r define th the re regions of the body, or the tissue or organ systems — 

in which the tendency wili ‘express itself. 
There remains consideration _many interesting topics. Ti he 

limitations of your patience and of our time,  preclud ‘most of these. . One, 
however, deserves a little attention. . This is the nature of the change from 
normal cells to those contributing to the hy pernomic histoplasia. card 
a Tyzzer, some nineteen years ago, suggested that the change i in question might | 

be i in the nature of a mutation. At that time we knew little of the various types 


of germ cell | that have | since been studied. 


of Blakeslee and his associates is in this field. 
Others, notably Muller, showed that intra- -chromosomal changes. of ‘either 
a gene or a small a rea of the chromosome also produced mutations. 
 ? -rays and wan, other agents increase the incidence of such mutation 
They also tend, in some cases, to lead to ‘the appearance of hypernomic histoplasi 
The faithful transmission of the hypernomic quality from one cell generatio 
GRE 
to another | for an indefinite [ene meets the definition of a mutational change. i 
The sporadic occurrence of | areas of hypernomic histoplasia i 
animals of inbre s where ten is res exe 
indicative of a process akin to or identical with mutation. 
* howeve er, the mutation of somatic issue is the explanation for the | occurrence 


ert omic > histoplasia it i 
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others it is ‘absent. 
accepting ‘somatic mutation asa a working 
the hy pothesis under 
"The ‘mutation, if it is, evidently “does not, primarily, affect the distriby. 
tion on of Ww whole chromosomes. Even though Bovert in | this still 


cells have abnormal numbers of chromosomes both i in excess and hac 
the normal quote. Such cells, however, are, in comparison with those having 


normal number, weak and inactive. he. excess of mitotic activity which 


the very essence of “histoplasia i is largely confined to those cells with the normal 


already made since a genetic and approach to ote 


“tories: augur well for the future. Little little w we are making “The 
“progress made indicates that increased knowledge of the eatore of mammalian 
individuality, and of the interrelationship— between genetics 


(Conclude d from page 127) 


= of we give thee than 


this Thy world is incomplete; 
s battle calls our marshalled ranks, 


That work awaits our hands and —- 


That Thou hast not yet finished man, 
‘That we are in thie making 
an friends who share the Maker’s plan, 


~ As sons who know the Father’s will. 


Since what we choose is what we are, 4 
_ And what we love we yet shall be, . == 
The goal may ever shine afar; os oh 

* But the will to win it makes us free. . 
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SIGMA X XI GRANTS IN-A AID 


The ‘Committee of Sigma Xi nts-in-Aid me it 
Harvard University and made the following grants for the academic y ear + 1935- aq 
Proressor LEON ARD B. ARK, Union College, $250. Recov ery proc- 


Ur niver sity ; Dr. W L. 

PROFESSOR NEPHI W IL San Be Bernardino \ Valley College, 

California, $100. Proje ct: Further calibration of the Burt phototube as a 
pytheliometer ; further studies with the thermally insulated ev 


Scrins Institute University of California. 


Ernest Epw ARD DALE, ‘Union College, $100. Project: anc 
of variegation in Salpiglossis. Sponsors : Dr. L. W. Sharp, Cornell Univ er- . 
sity; Dr. E. G. Anderson, , California Institute of Technology ; Dr. F rieda C. 


Blanchard, ‘University of Michigan. 


— 
PROFESSOR W. J. Luyten, University of 


motion of stars. Sponsor: : Harlow Shapley, Harvard U niversity. 
Doctor FREDERIC CowLes ScHMIDT, ‘Union College, $50. Project: Study 


of reaction in liquid amm onia. Dr. Charles AL Kraus, a 
Brown University ; Dr. Earl K. Strachan, Brown University seo 


Doctor FREDERIC A. Scott, Lehigh University, $300. Study of 


positron spectrum of the thorium active deposit ; redetermination of end- 
point of B-ray spectrum of radium Sponsors: Prof. H. A. W ilson, 
Institute ; Dean F. Richtmyer, Cornett University ; Prof. C. C. Bidwell, 


Presson | AM ollege Ozarks, $100. Project: 
- Continuation of the experimental week on the genetics of the wax moth, i 


— cluding z an attempt to analyze the cause for sterility between two. strains of the 

~ same species of the moths. Sponsors: Prof. D. E. Lancefield, Columbia Uni- 

versity; Prof. J. H. ‘McGregor, Columbia University ; Prof. G.N - Calkins, fa 


- Columbia U Univers ity; ; Dr. Wiley Lin Hurie, College of the Ozark as 


Doctor DuNcAN STEWART, Jr. Michigan | State College, $200. Project: 


timation of a study by modern quantitative thods of rock 


| 
insolation and atmospheric conditions on the other. oponsors: Ur. Novdert “A. 
Millikan, California nstitute’ of lechnology; Mr. Ebert, Senior 
rs 
= 
\ 
{ 
aa 
4 —— | 


specimens from Antarctica. Sponsors: Prof. Laurence M. Gould, Cartes 
College; Prof. Walter F. Hunt, of Michigan ; P rof. W mn. 


Oscar SWANSON and PRoressor The 


PARKER, Kansas State $100. of the Tuesday 
afternoc 
will col 


auspices 


ansas State Dr. E. Bayfield, Ohio Agricultural Mr. Jol 
PRO ert Wi HITING THATCHER, Union College, $400. Project: Study 
of multiple space charge. In particular, its influence on statistical fluctuations te diffi 
the electron stream. Sponsors: Dr. A. W. Hull, Research Laboratory, tion at 
General Electric Company; Dr. a . H. Williams, University of Michigan: great i 


ABRAHAM. Wurre, ‘Yale Medical School, Study of the 


event 

proteolysis of proteins. Sponsors: Prof. Arthur H. Smith, Yale University; 
receive 
Dr. H. B. Vickery, Connecticut Agricultural Experiment 

The applications for Sigma Xi grants-in-aid twenty-cms the | 
emacs voted to all applicants whose Projects are within the fields af a charter: 
research included in the purpose of Sigma Xi. One of the applicants whose to take 
essed. was in the field of chemistry. informed the Committee just before its 7 m in adva 
ill that the grant asked for would not be needed owing to change of plan § 7 acquain 
; for the college year, and two whose work is laid i in | the field of psychology 1 were Officers 
- assisted by a member of the ——e of Award i in obtaining grants from other member 
dates f 
Virgin 
Walter 
direct 
Secreta 
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more t 
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‘TI HE T HIRTY- SIXTH CONVEN’ 
th irty-sixth Annual Conv ention of of the S S Society be 
Tuesday, December 31. The executive officers Ww will meet at two o'clock | in the 


will at o'clock, dhe annual Teeture under the 
auspices of the A. A. phe S and Sigma Xi will be given in the Baie by . 

Mr, John Bellamy Taylor of the Ge 

No one knows better the National Officers of the Society that it may 

be difficult for chapters and clubs to send delegates both to the Annual Conven- 

tion at ‘St. Louis and to the Semi- centennial at erated eis oth events are of 

great importance. ok is earnestly h 

represented at Ithaca 

‘eonial in the history of the Society, and the arrangements for bo important | 

event present such a brilliant program that | all who are present are bound to 7 
receive profound impressions: the Society and 


On the other hand, business of considerable importance is to presented 


to the Convention. There will be a number of formal printed petitions for 
charters, ‘upon w which the Convention will be asked by yy the Executive Com e 
to take action. Copies of these petitions will be distributed to the chapters a 
in advance of ‘the Conv ention in or order that chapters may have ample time to. 
acquaint themselves with the scientific “conditions at the institutions involved. 
Officers of the Society are to be ¢ chosen for the ensuing biennium, as well as om 
members. of the Executive Committee the lumni Committee for. 
q The nominating committee appointed by P resident Parker to present candi- 
dates for these offices is as follows: Prof. Joseph K. Roberts, University of 
Virginia, | ‘Chairman ; Prof. B. Kingsbury of Cornell University ; and 
Walter er L. Washington University. . Chapters may 1 make ‘suggestions 
direct to the enesibiate of the committee, or through the office of the National * 
Secretary. All suggestions will be given careful study by the ‘committee. 
It is therefore hoped that chapters and clubs will make an effort to send 
delegates to the t. Louis “meeting. | Chapters are entitled toa een of Leal 
more than thr Clubs are entitled to 
privilege of floor. In case clubs are unable to send its. 


as representative 
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Cornell 
Rensselaer 
Union 
Kansas 
Yale 


Nebraska 
‘State 
Pennsylvania 
Brown | 


Stanford . 
California 
Columbia 


Michigan 

Iilinois 
Case. 
Indiana 


Northwestern .. 
racuse 
Wisconsin 
Univ. of Wash. 
Worcester 
Purdue 
Washington Univ... 
Dist. of Columbia. .. 


it Mayo Foundation .. 
N. Carolina 
Dakota 
Towa State College 
Ames)... 


Johns Hopkins .. aad 


Maryland 
‘Kansas Stat 
Col. of Medicine, 
Univ. of Illinois .. 
Pennsyivania State .. 


‘State Col. of Wash... 
Wyoming 


ittsburgh 
Harvard .... 
Western Reserve 


OS 
fassachusetts Inst. 


HAP TER OFFICERS 


List st Furnished bed the Secretaries of the Chapters } 


A. R. Mann a 
J. L. Rosenholtz.... 
F. W. Grover 

U. G. Mitchell 

B. 


W. A. 
S. E. Rasor. 
H. C. Bazett.. 


Alex: ander Ellett 
CW. Taylor 

W. Por ter 
E ME! Kraus. . 
E. 
C. F. Prutton 
M. . Harmon 


E Ider . 
H. March... 
R.. Gandinch 
Cc. F. Meyer 
C. B. Jordan 
J _J. Bronfenbrenner. 


M. Y. 

G. M. 

F. Hickerson 

E. A. Baird... ; 

A. Ww ilkinson 

Ww. C. Russell 

on O'Neill 


C.:% 


4 Nordby 
4 Pitman. . 
Cc ressman 


. F. Kingsbury F. Randolph... 
Studer 
: Stone 
mastic... 
Andersen 


W. Wohlenberg. . . 
F. K. Butters 

H. J. Kesner 

E. Van Cleef. 
C. P. Olivier. . | E. P. Helwig 
C. H. | H. Mitchell 
G. H. Beth Wellman 
P. a 


Ramsdell 
A. Adams. 


‘Hemke. 


Overholser.. 
van alker 


E. G. Hastings i A. Richards...... 
W. L. Beuschlein. Eastman 

H. A. Ma: -E. Lawton 

Hauge 

‘ Cc _ Tolman. 

F. V. Coville 
Henze 

WwW George. . 
R. R. Hitchcock... 


H. W. V. Lambert..... 
A. M. A. Johnson.. 
é ney D. L. Thompson 

4 x, Johnson.... 
&. _E rickson E. M. 
E J. Buchanan 
Ss. H. J. Creighton 
W. C. Hunter. in ‘Shinn 
W. S. Rodman i 
E. K. Geiling.... 


W. Merrill....... | A. O. Beckman. . 
. B. Walle D. Ludwig 
i 5. B. Arenson 


Bergquist... .. | 


Ww Taylor. 
B. Stoughton. 
5 E. 

C. 

Bachem 
F. E. Clements...... 
S. C. Van De Caveye 
6. -Solheim...... 


oO. Jenning 


Daly. 
J. P. Visscher 
E. G. Conklin. ...... 
G. 
ae 
BL 


F. G. 
H. E. 


ij. w. M. Bunker. 


Puestow. w. a Welker 
4 R. Fenske K. Anderson 
M. D. Wilson . E. Harris 
Ww. . C. Prouty 
A M.D A. B. Mickey 
R. K D. Singewald.... 
4 Dawson. | F. M. Carpenter.... 
. M. Krogman.... 
A. Turner. . 


E. C. Faust xould. 

H. B. G i e L. ie 
| Geo. Olds 


Biteheock..... | F. 


College 


eee | A. J. Hein 
F. J. Davis 
— Milde! 
+ C. P. Boner 4 
“aed G. W. Telia 
W. J. 
Kentucky... L. C. Robins 
State ........ ie G V. G. Grove........|R. Hutson.......... L. 
N. 
JL. Hall 
6. 
7 a C. L. Farrar 
Hovoro 
— W. Vosburgn..... | Bert — 
G. _R. Robe E. K. Sop 
Smith ............./Gladys A. Anslow... .. Elizabeth 


N. S. Dungay. 


w. B. T. A. Scullen 
. Hodg B. Dustm an. R. B. 
Ww. 
. Williamson... | W. R Carroll 


Me McKinley... 


F. 4 Du Bois..... 


has 
Mz argaret argaret Sche 
P. M. Roope P. M. Roope 


‘ies: 


Van an ‘Tassel... .. 
M. W. Low: wry 
Lown 
B. J. Miller. 


H. I. F E. Webster 
Jessie 
R. A. Studhalter.... 
G. D. Shallenberger.. | C. W. Waters....... 


- M. Van Allen. 
A. Fletcher 


E. Fuller . |W. HL Davis... 


W. cil. M. ‘Heil. 

W. 

G. A. C. Saeger.. B. R odl 

D. R. Swindle H. Douglas. . 
Mary Pinney. 


— 
— 
— 
Durrell... | F — 
G. D. Nichols....../G. D. Nichols 
\ crsity ... W. H. Shideler..... 
| W J. Miller 
J. E. Webster 
fate G. A. Mail + = 
Betts | om 7 | 
g 
Pott 


OFFICIAL ANNOUNCEMENTS 4 


he Secretary. They are made various styles and 
through chapter s secretaries, ‘must st be ‘prepaid. te Information about | 
styles. and prices may | be obtained: from hapte er s 


LOMAS FOR MEMBERS at 9 
Orders ‘should: be s sent to National Secretary, should “specify 


whe for — or associates, and should be by 


Secretary. These cards made out ‘duplicate, one set 
3 being retained for chapter files and one set t being sent to the National 
filing i in the permanent t records of the 


_ NATIONAL CONSTITUTION 


copies of the National Constitution, containing all a 
_ ments to date, and all Tecent interpretations as made byt the na national 


secretaries are send to the National Secretary 

in October of each ye year changes i in their ir enrollment lists | as follows: | 

ie AS 1. Names and addresses to be deleted from the f previous list ; 2. Names 

ot and addresses to be added to previous list ; 3. Changes of addresses Hi 
those on previous list ma have to a new addres 


—— 


Siew Xi, 
N. Y. 
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